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Running Change Application 

Off Road Vehicle Application for Certification 

LPOLX.924PFC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. 

§552(b)(4), 18 U.S.C. §1905, and the Agency’s regulations in Part 2 of Title 40 of the Code of Federal Regulations. 

 

Polaris requests  approval for a fuel pump change to the previously certified models listed below in the 

model year 2020 engine family LPOLX.924PFC. 

 

• RZR XP TURBO EPS  (49-State Model) 

• RZR XP 4 TURBO EPS  (49-State Model)  

• RZR XP EPS TURBO S  (49-State Model) 

• RZR XP 4 EPS TURBO S  (49-State Model)  

• RZR XP TURBO S VELOCITY  (49-State Model)  

• RZR XP 4 TURBO S VELOCITY (49-State Model) 

 

The change is to commonize fuel pump and O2 sensor between 49-State and 50-State models. 

 

Moving forward all 49-State Turbo models listed above will be using a Pulse Width Modulating fuel 

pump and Wide Band Heated Oxygen Sensor. Thos parts have been approved for use on the 50-State 

model with the previous applications. 

 

Those changes do not affect the vehicle tailpipe or evaporative emissions. 

 

The calibration part numbers have been updated to support the new fuel pump and oxygen sensor. 

 

The VECI label has been updated to reflect the WR-HO2S emissions control code for Wide Band Oxygen 

Sensor. 

    

Please see page 3 for an updated Emissions Related Parts Table and Page 12 for an updated VECI label 

image. 

 

This information can become public immeidiately. 

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions 

regarding this application. 
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Sincerely, 

  
 

 

     

   

Updated Emissions Related Parts for current certified vehicles 

 

Model Fuel Pump - Old Part Number Fuel Pump - New Part Number 

RZR XP TURBO EPS 2521705, 2522058 2521963 

RZR XP 4 TURBO EPS 2521705, 2522058 2521963 

RZR XP EPS TURBO S 2521705, 2522058 2521963 

RZR XP 4 EPS TURBO S 2521705, 2522058 2521963 

RZR XP TURBO S VELOCITY 2521705, 2522058 2521963 

RZR XP 4 TURBO S VELOCITY 2521705, 2522058 2521963 

 

 

Model Programmed 

ECU 

Previous 

Calibration 

only  

Previous 

New Programmed 

ECU 

New Calibration 

RZR XP TURBO EPS 4017325 4017327 4019355 4019356 

RZR XP 4 TURBO EPS 4017326 4017328 4019357 4019358 

RZR XP EPS TURBO S 4017191 4017192 4019359 4019360 

RZR XP 4 EPS TURBO S 4017652 4017653 4019361 4019362 

RZR XP TURBO S VELOCITY 4017191 4017192 4019359 4019360 

RZR XP 4 TURBO S 

VELOCITY 

4017652 4017653 4019361 4019362 

 

A revised emissions related parts list is provided below for each of the above models.  No other 

changes or additions are being made to the emissions related parts lists. 
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Emissions Related Parts for Turbo models 

 

EMISSIONS-RELATED PARTS PER 40 

CFR 1068 APPENDIX I

RZR XP TURBO 

EPS

RZR XP TURBO 

EPS (EVAP)

RZR XP 4 TURBO 

EPS

RZR XP 4 TURBO 

EPS (EVAP)

Part Number Part Number Part Manufacturer Name

Electronic Control Units

CDI NA NA

ECU / ECM / PCM (Base ECU) 4015694 4015694 Robert Bosch Corp.

ECU / ECM / PCM (Calibration) 4019356, 4018789 4019358, 4018791 Robert Bosch Corp.

ECU / ECM / PCM (Assembly) 4019355, 4018788 4019357, 4018790 Robert Bosch Corp.

IAC (Idle Air Control) NA NA

Aftertreatment Devices

Catalyst(s) 1262710 1262710

Secondary Air NA NA

Fuel Metering Components

Carburetor NA NA NA

Fuel Injector(s) 2521914 2521914 Magneti Marelli

Fuel Pump 2521963 2521963 Walbro

Fuel Rail 2522004 2522004 Mikuni American Corp.

Fuel Pressure Regulator
Integral to Fuel 

Pump

Integral to Fuel 

Pump
Walbro

Throttle Body 1204455 1204455 Robert Bosch Corp.

Throttle Body Adaptor 1205320 1205320 SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery 5415437 5415437 Avon Automotive

Hose 1 NA NA

Hose 2 NA NA

Breather Box NA NA

Breather Valve NA NA

Liquid / Vapor Separator NA NA

Chg - Air Compression Comp

Pressure Relief Valves 3022784 3022784 Cascade Engineering

Turbocharger 3023297 3023297 Rotomaster

Charged Air Cooler 1240930 1240930 Modine
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Sensors Associated w/above

Cam Phase NA NA NA

Crank Position(s) 2411719 2411719 Robert Bosch Corp.

EGT Sensor NA NA NA

Knock Sensor 2410369 2410369 Robert Bosch Corp.

Oxygen Sensor(s) 2413317 2413317 Delphi

T-Map 2413095 2413095 Robert Bosch Corp.

Water Temp Sensor(s) 4010644 4010644 Robert Bosch Corp.

Intake Air Sensor(s) 2413095 2413095 Robert Bosch Corp.

Throttle Position Sensor(s) 1204455 1204455 Robert Bosch Corp.

Vehicle Speed Sensor(s) 4013908 4013908 Honeywell

Pedal Position Sensor(s) 4014042 4014042 Williams Controls

Electronic Throttle Control Sensor(s) 1204455 1204455 Robert Bosch Corp.

Air Induction System

Intake Air Box 5450315 5450315 Plastech Corp.

Adaptor NA NA

Filter 7082211 7082211 Donaldson company

Air Cleaner NA NA

Exhaust

Head Pipe 1263230 1263230 Katcon

Resonator / Silencer 1263164 1263164 Katcon

Ignition System

Ignition Coil(s) 4010425 4010425 Robert Bosch Corp.

Stator / Alternator 4015340 4015340 Taigene Electric Machiner

Spark Plug(s) 3023173 3023173 Prenco Progress & engine

Spark Plug Wire(s) 4017694 & 4017695 4017694 & 4017695 Prenco Progress & engine

Fuel System

Fuel Cap 2521942 2521942 Kelch

Fuel Lines 2521993 2521993 Cooper- Standard

Fuel Tanks 5439834 5439834 Walbro

Vent Line 2521749, 2521716 2521749, 2521716 Contitech
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EVAP

Carbon Canister 2521893 2521893 Sentec E&E Co

Purge Valves 2521964 2521964  Bosch

Mixing Chamber N/A N/A

Lines

ASM-LINE,PURGE TO TB 2522032 2522032  Cooper Standard

ASM-LINE,TANK TO CANISTER 2521716 2521716  Cooper Standard

ASM-LINE,VENT TO CANISTER 2521965 2521965  Cooper Standard

ASM-LINE,CANISTER TO PURGE 2521966 2521966  Cooper Standard

BRKT-MNT CANISTER,BLK 8450040-90 8450040-90  Contitech

BRKT-MNT PURGE VALVE,ECOAT 5263210-329 5263210-329 BTD Mfg

BRKT-MOUNT RACK 5453458-070 5453458-070  Plastiexports

5266158-329 5266158-329  Clow Stamping

BRKT-PURGE TO TB LINE,MNT 5267307-329 5267307-329  MEC

CLIP-TRIPLE 7082246 7082246  Araymond

ASM-THROTTLE BODY,DUAL-EVAP NA NA

HARNESS 2414527, 2414528 2414552, 2414529  Leoni

FILTER-CANISTER VENT 2521750 2521750  GVS Filtration

Fuel Tank w/pump 2521962 2521962  Walbro

CAP-GAS TANK 2521942 2521942  Kelch

Fuel Line Assembly 2521993 2521993  Cooper Standard

Electronic Controls (ECU) 4014125 4014125  Bosch

2521997 2521997  Continental

Purge Valves 2521964 2521964  Bosch

Intake Manifold, EVAP 3023522 3023522 Asimco
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Emissions Related Parts for Turbo S Velocity models 

 
 

 

 

 

 

 

 

 

 

EMISSIONS-RELATED PARTS PER 40 

CFR 1068 APPENDIX I

RZR XP TURBO S 

Velocity, 

RZR XP TURBO S 

Velocity (EVAP)

RZR XP 4 TURBO S 

Velocity, 

RZR XP 4 TURBO S 

Velocity (EVAP)

Part Number Part Number Part Manufacturer Name

Electronic Control Units

ECU / ECM / PCM (Base ECU) 4015694 4015694 Bosch

ECU / ECM / PCM (Calibration) 4019360, 4018785 4019362, 4018787 Bosch

ECU / ECM / PCM 4019359, 4018784 4019361, 4018786 Robert Bosch Corp.

Aftertreatment Devices

Catalyst(s) 1262710 1262710 BASF

Fuel Metering Components

Fuel Injector(s) 2521914 2521914 Magneti Marelli

Fuel Pump 2521963 2521963 Walbro

Fuel Rail 2522004 2522004 Mikuni American Corp.

Fuel Pressure Regulator Integral to Fuel Pump Integral to Fuel Pump Walbro

Throttle Body 1204455 1204455 Robert Bosch Corp.

Throttle Body Adaptor 1205320 1205320 SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery 5415437 5415437 Avon Automotive

Chg - Air Compression Comp

Pressure Relief Valves 3022784 3022784 Cascade Engineering

Turbocharger 3023297 3023297 Rotomaster

Charged Air Cooler 1240930 1240930 Modine
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Sensors 

Crank Position(s) 2411719 2411719 Robert Bosch Corp.

Knock Sensor 2410369 2410369 Robert Bosch Corp.

Oxygen Sensor(s) 2413317 2413317 Delphi

T-Map 2413095 2413095 Robert Bosch Corp.

Water Temp Sensor(s) 4010644 4010644 Robert Bosch Corp.

Intake Air Sensor(s) 2413095 2413095 Robert Bosch Corp.

Throttle Position Sensor(s) 1204455 1204455 Robert Bosch Corp.

Vehicle Speed Sensor(s) 4013908 4013908 Honeywell

Pedal Position Sensor(s) 4014042 4014042 Williams Controls

Electronic Throttle Control Sensor(s) 1204455 1204455 Robert Bosch Corp.

Air Induction System

Intake Air Box 5450315 5450315 Plastech Corp.

Filter 7082211 7082211 Donaldson company

Exhaust

Head Pipe 1263230 1263230 Katcon

Resonator / Silencer 1263164 1263164 Katcon

Ignition System

Ignition Coil(s) 4010425 4010425 Robert Bosch Corp.

Stator / Alternator 4015340 4017285 Taigene Electric Machiner

Spark Plug(s) 3023173 3023173 Prenco Progress & engine

Spark Plug Wire(s) 4017694 & 4017695 4017694 & 4017695 Prenco Progress & engine

Fuel System

Fuel Cap 2521942 2521942 Kelch

Fuel Lines 2521993 2521993 Cooper- Standard

Fuel Tanks 5439834 5439834 Walbro

Vent Line 2521749, 2521716 2521749, 2521716 Contitech
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EVAP

Carbon Canister 2521893 2521893 Sentec E&E Co

Purge Valves 2521964 2521964  Bosch

Lines

ASM-LINE,TANK TO CANISTER 2522032 2522032  Cooper Standard

ASM-LINE,VENT TO CANISTER 2521716 2521716  Cooper Standard

ASM-LINE,CANISTER TO PURGE 2521965 2521965  Cooper Standard

HOSE,PURGE TO CHAMBER 2521966 2521966  Cooper Standard

FUEL LINE-90 CENTIMETERS 8450040-90 8450040-90  Contitech

BRKT-MNT CANISTER,BLK 5263210-329 5263210-329 BTD Mfg

BRKT-MNT CANISTER,BLK 5453458-070 5453458-070  Plastiexports

BRKT-MNT PURGE VALVE,ECOAT 5266158-329 5266158-329  Clow Stamping

BRKT-MOUNT RACK 5267307-329 5267307-329  MEC

CLIP-TRIPLE 7082246 7082246  Araymond

HARNESS 2414527, 2414528 2414552, 2414529  Leoni

FILTER-CANISTER VENT 2521750 2521750  GVS Filtration

Fuel Tank w/pump 2521962 2521962  Walbro

CAP-GAS TANK 2521942 2521942  Kelch

Fuel Line Assembly 2521993 2521993  Cooper Standard

Electronic Controls (ECU) 4014125 4014125  Bosch
ASM-FUEL 

PUMP,CONTROL,MODULE 
2521997 2521997  Continental

Purge Valves 2521964 2521964  Bosch

ASM-MANIFOLD,VBAND,EVAP 3023522 3023522 Asimco
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Emissions Related Parts for Turbo S models 
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EVAP

Carbon Canister 2521893 2521893 Sentec E&E Co

Purge Valves 2521964 2521964  Bosch

Mixing Chamber N/A N/A

Lines

ASM-LINE,PURGE TO TB 2522032 2522032  Cooper Standard

ASM-LINE,TANK TO CANISTER 2521716 2521716  Cooper Standard

ASM-LINE,VENT TO CANISTER 2521965 2521965  Cooper Standard

ASM-LINE,CANISTER TO PURGE 2521966 2521966  Cooper Standard

BRKT-MNT CANISTER,BLK 8450040-90 8450040-90  Contitech

BRKT-MNT PURGE VALVE,ECOAT 5263210-329 5263210-329 BTD Mfg

BRKT-MOUNT RACK 5453458-070 5453458-070  Plastiexports

5266158-329 5266158-329  Clow Stamping

BRKT-PURGE TO TB LINE,MNT 5267307-329 5267307-329  MEC

CLIP-TRIPLE 7082246 7082246  Araymond

ASM-THROTTLE BODY,DUAL-EVAP NA NA

HARNESS 2414527, 2414528 2414552, 2414529  Leoni

FILTER-CANISTER VENT 2521750 2521750  GVS Filtration

Fuel Tank w/pump 2521962 2521962  Walbro

CAP-GAS TANK 2521942 2521942  Kelch

Fuel Line Assembly 2521993 2521993  Cooper Standard

Electronic Controls (ECU) 4014125 4014125  Bosch

2521997 2521997  Continental

Purge Valves 2521964 2521964  Bosch

Intake Manifold, EVAP 3023522 3023522 Asimco
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VECI label image 

 

Previous 49-State VECI label for models with Narrow Band Oxygen Sensor (7300048) 

Emission control code: HO2S  

 

 
 

 

Updated 49-State VECI label for models with  Wide Band Oxygen Sensor s(7300127) 

Emission control code: WR-HO2S 

  

 
 

Please note Polaris has built 300 units equipped with the Wide Band Oxygen Sensor with the 7300048 

VECI label that contained HO2S symbol as opposed to WR-HO2S.  

 

Polaris requests EPA approval to correct that mistake as a running change.  

 

All units build as of February 24th 2020 are being equipped with the 7300127 that contains the correct 

WR-HO2S acronym. 
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Running Change Application 

Off Road Vehicle Application for Certification 

LPOLX.924PFC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations and 

Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. 

§552(b)(4), 18 U.S.C. §1905, and the Agency’s regulations in Part 2 of Title 40 of the Code of Federal Regulations. 

 

Polaris requests certification for the model year 2020 models in engine family LPOLX.924PFC described herein.  

 

• RZR PRO XP 4 (49-State Model) 

• RZR PRO XP 4 Premium  (49-State Model) 

• RZR PRO XP 4 Premium Ride Command  (49-State Model) 

• RZR PRO XP 4 Ultimate (49-State Model) 

• RZR PRO XP 4 (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP 4 Premium (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP 4 Premium Ride Command (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP 4 Ultimate (50 State - CARB Evap emissions compliant model) 

 

This application includes new model additions to Engine Family LPOLX.924PFC, New EFEL established for 

A2B EVAP family with an updated EVAP label and Attachment B.   

 

Polaris also requests a name change for the Pro XP Platinum models to the Pro XP Ultimate models. 

 

Polaris also requests certification for calibration changes to the previously certified models listed below in the 

model year 2020 engine family LPOLX.924PFC. 

 

• RZR PRO XP  (49-State Model) 

• RZR PRO XP Premium  (49-State Model) 

• RZR PRO XP Premium Ride Command  (49-State Model) 

• RZR PRO XP Ultimate (49-State Model) 

• RZR PRO XP (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Premium (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Premium Ride Command (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Ultimate (50 State - CARB Evap emissions compliant model) 

 

The changes from the previous to new calibrations are limited to load limiting conditions and fuel level 

indication, which do not affect vehicle tailpipe emissions.  Please see Page 6 for updated Emissions Related Parts 

Table listing the new calibration part numbers. 

 

All Pro XP and Pro XP 4 are receiving an updated Driven/Secondary Clutch Spring.  This change has no impact 

on emissions. 
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New evaporative emissions test data is included in the application.  The EVAP information for EVAP System 

A2B starts on page 10. 

 

This information can become public after 10-15-2019. 

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions regarding this 

application. 

 

 

Sincerely, 
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Summary Information (Verify system checklist) 

EPA Manufacturer Code  POL  

Model Year *  2020 

Engine Family *  LPOLX.924PFC 

Introduction into Commerce Date (Format: MM/DD/YYYY) *  8/1/2019 

1  Is this the first certificate ever issued to this company? *  No 

2  Is this an ABT engine family?  *  No 
 

The ABT plan was included in the common section of the application for 

certification or the engine family-specific section of the application.   *  

 

3  All of the test vehicle(s)/engine(s) passed all applicable exhaust and 

evaporative emission standards. *  

Yes 

4.1  If this is a California-only engine family, has a California ARB executive 

order been issued yet? *  

N/A 

 
If yes, what is the executive order number?  *  

 

4.2  If this is a 50-State engine family, have you received notifications that your 

Certification Summary Information (CSI) application was accepted by EPA's 

Verify system and CARB's E-Cert system? *  

N/A 

5  All the vehicles/engines covered by this application meet the appropriate 

emission standards (including any Family Emission Limits if applicable). *  

Yes 

6  All production vehicles/engines will be within the scope of this application 

with respect to materials, engine design, drivetrain, fuel system, emission 

control system strategy and components, exhaust after-treatment devices, 

vehicle mass, and any other device or component that can reasonably be 

expected to influence exhaust emissions. *  

Yes 

7  The required certification fee has been paid. *  Yes 

8  All required data and application document(s) have been submitted to EPA. *  Yes 

9  The vehicles/engines covered by this application are free of defeat devices and 

strategies. *  

Yes 
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Compliance Statement 

Polaris certifies that: 

• This engine family has no adjustable parameters as described in § 1051.115(c).  

• Exhaust emissions certification testing will occur at one of the following facilities 

o Polaris Roseau, MN 

o Polaris Wyoming, MN 

o Lotus Engineering, Michigan 

o TRC, Ohio 

o Tovat Engineering, California 

o Aeon, Taiwan  

o ARTC, Taiwan 

• Fuel tank permeation emissions testing will be conducted by Testing Services Group (TSG) in 

Lapeer, MI. 

• Any system used in a new engine and/or vehicle test will not cause noxious or toxic substances to 

be emitted except as permitted. 

• The engines and/or vehicles tested will not result in any unsafe conditions. 

• The engines and/or vehicles are tested: 

o In accordance with the applicable test required by procedures of § 1051 and 13CCR 

section 2412 (California Code of Regulations), using the fuels described in the 

application(s). 

o Using good engineering practice to ascertain that the test engine/vehicle meets the 

requirements for the useful life of the vehicle. 

• Polaris maintains service contracts with all tier-one suppliers to ensure supply of replacement 

parts throughout the vehicle’s useful life.   

• Polaris has legal agreements with approximately 1,500 independently-owned distribution 

facilities (dealerships) throughout the United States to supply emissions-related parts, perform 

warranty service, and conduct recalls. 

• Crankcase evaporative emissions will not be discharged directly into the atmosphere. 

• The emissions control labels used on Polaris emissions-certified engines have been designed for 

the expected off-road environment and will remain durable and legible during the useful life. 

• All vehicles in this engine family have VECI labels and consumer hangtags installed on the 

production line as part of the assembly process. 

• Vehicles covered by this application are built to the certifying specifications.  

• The vehicles used for emissions testing were conditioned per the durability driving schedule 

called out in 40 CFR part 86, Appendix IV 

• Exhaust emissions testing was conducted with EPA Tier II EEE certification fuel provided by 

Haltermann Solutions. 

• Exhaust emissions from this engine family have been tested using the applicable chassis dyno 

procedure.  

• This engine family does not use multiple engine mapping. 
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  EPA Classification California Classification 

 MASS CLASS 

INFORMATION* 

NAME TYPE NAME TYPE 

 

Curb Mass:  963 

 

 

 

California Sales: 50 

RZR PRO XP 4 

 

 

 

Verify #31 

ATV B  RZR PRO XP 4 

(50 State Model) 

 

 

Verify #33 

ORSV 

 

Curb Mass: 975 

 

 

 

California Sales: 300 

RZR PRO XP 4 

Premium 

 

 

Verify #34 

ATV B  RZR PRO XP 4 

Premium 

 (50 State 

Model) 

 

Verify #36 

ORSV 

 

Curb Mass: 979 

 

 

 

 

California Sales: 25 

RZR PRO XP 4 

Premium Ride 

Command 

 

 

Verify #37 

ATV B RZR PRO XP 4 

Premium Ride 

Command 

(50 State Model) 

 

Verify #39 

ORSV 

 

Curb Mass:  985 

 

 

 

California Sales: 125 

RZR PRO XP 4 

Ultimate 

 

 

Verify #40 

ATV B RZR PRO XP 4 

Ultimate  

(50 State Model) 

 

Verify #42 

ORSV 

*The curb mass values in this table reflect the worst-case factory configuration. The values in CSI.7 

include additional accessory weight. 

 

 

Verify Code Name 

• CSI.5, EDV1                      Model Name: Code 1 = RZR 1000 XP TURBO 

• CSI.5, EDV2                      Model Name: Code 2 = RZR PRO XP Ultimate 

 

Vehicle Dimensions 

Vehicle Length Width Height Track Width Wheelbase 

RZR Pro XP 4 155.1” 64” 74.5” 58”F/57”R 125” 

RZR Pro XP 4 Premium 155.1” 64” 74.5” 58”F/57”R 125” 

RZR Pro XP 4 Premium + Ride Command 155.1” 64” 74.5” 58”F/57”R 125” 

RZR Pro XP 4 Dynamix 155.1” 64” 74.5” 58”F/57”R 125” 
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Updated Emissions Related Parts for current certified vehicles 

 

Model Calibration - Old Part Number Calibration - New Part Number 

RZR Pro XP 4018030 4019128 

RZR Pro XP (EVAP) 4018273 4019130 

 

Model ECU Programmed- Old Part 

Number 

ECU Programmed - New Part 

Number 

RZR Pro XP 4018029 4019127 

RZR Pro XP (EVAP) 4018272 4019129 
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Emissions Related Parts for new models - 49 state 

 

RZR Pro XP 4
RZR Pro XP 4 

Premium

RZR Pro XP 4 

Premium + Ride 

Command

RZR Pro XP 4 

Ultimate

Part Manufacturer Name

Electronic Control Units

CDI

ECU / ECM / PCM (Base ECU) Robert Bosch Corp.

ECU / ECM / PCM (Calibration) Robert Bosch Corp.

ECU / ECM / PCM (Assembly) Robert Bosch Corp.

IAC (Idle Air Control)

Aftertreatment Devices

Catalyst(s)

Secondary Air

Fuel Metering Components

Carburetor NA

Fuel Injector(s) Magneti Marelli

Fuel Pump Walbro

Fuel Rail Mikuni American Corp.

Fuel Pressure Regulator Walbro

Throttle Body Robert Bosch Corp.

Throttle Body Adaptor SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery Avon Automotive

Hose 1

Hose 2

Breather Box

Breather Valve

Liquid / Vapor Separator

Chg - Air Compression Comp

Pressure Relief Valves Cascade Engineering

Turbocharger Rotomaster

Charged Air Cooler Modine

Sensors Associated w/above

Cam Phase NA

Crank Position(s) Robert Bosch Corp.

EGT Sensor NA

Knock Sensor Robert Bosch Corp.

Oxygen Sensor(s) Delphi

T-Map Robert Bosch Corp.

Water Temp Sensor(s) Robert Bosch Corp.

Intake Air Sensor(s) Robert Bosch Corp.

Throttle Position Sensor(s) Robert Bosch Corp.

Vehicle Speed Sensor(s) Honeywell

Pedal Position Sensor(s) Williams Controls

Electronic Throttle Control Sensor(s) Robert Bosch Corp.

Air Induction System

Intake Air Box Plastech Corp.

Adaptor

Filter Donaldson company

Air Cleaner

Exhaust

Head Pipe Katcon

Resonator / Silencer Katcon

Ignition System

Ignition Coil(s) Robert Bosch Corp.

Stator / Alternator Taigene Electric Machiner

Spark Plug(s) Prenco Progress & engine

Spark Plug Wire(s) NA

Fuel System

Fuel Cap Kelch

Fuel Lines Cooper- Standard

Fuel Tanks Walbro

Vent Line Cooper- Standard2522082

2522069

2521927

5455833

4019180

3023173

NA

1263282

1263379

4015017

NA

7082211

NA

4017988

1204455

5455404

2413095

1204455

4013908

2413317

2413095

4010644

2411719

NA

2410369

3023715

1240930

NA

NA

NA

3022784

NA

NA

NA

1204455

1205320

5416756

2522241

2522004

Integral to Fuel Pump

NA

NA

2521914

4018502

NA

1262710

EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I

4015694

4018545

NA

Part Number

Confidential Business Information 

 

 



 
September 11, 2019   Page 8 of 28 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

Emissions Related Parts for New Models - 50 state  

 

 

RZR Pro XP 4 

(EVAP)

RZR Pro XP 4 

Premium (EVAP)

RZR Pro XP 4 

Premium + Ride 

Command (EVAP)

RZR Pro XP 4 

Ultimate (EVAP)

Part Manufacturer Name

Electronic Control Units

CDI

ECU / ECM / PCM (Base ECU) Robert Bosch Corp.

ECU / ECM / PCM (Calibration) Robert Bosch Corp.

ECU / ECM / PCM (Assembly) Robert Bosch Corp.

IAC (Idle Air Control)

Aftertreatment Devices

Catalyst(s)

Secondary Air

Fuel Metering Components

Carburetor NA

Fuel Injector(s) Magneti Marelli

Fuel Pump Walbro

Fuel Rail Mikuni American Corp.

Fuel Pressure Regulator Walbro

Throttle Body Robert Bosch Corp.

Throttle Body Adaptor SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery Avon Automotive

Hose 1

Hose 2

Breather Box

Breather Valve

Liquid / Vapor Separator

Chg - Air Compression Comp

Pressure Relief Valves Cascade Engineering

Turbocharger Rotomaster

Charged Air Cooler Modine

Sensors Associated w/above

Cam Phase NA

Crank Position(s) Robert Bosch Corp.

EGT Sensor NA

Knock Sensor Robert Bosch Corp.

Oxygen Sensor(s) Delphi

T-Map Robert Bosch Corp.

Water Temp Sensor(s) Robert Bosch Corp.

Intake Air Sensor(s) Robert Bosch Corp.

Throttle Position Sensor(s) Robert Bosch Corp.

Vehicle Speed Sensor(s) Honeywell

Pedal Position Sensor(s) Williams Controls

Electronic Throttle Control Sensor(s) Robert Bosch Corp.

4017988

1204455

2413095

1204455

4013908

2413317

2413095

4010644

2411719

NA

2410369

3023715

1240930

NA

NA

NA

3022784

NA

NA

NA

1204455

1205320

5416756

2522241

2522004

Integral to Fuel Pump

NA

NA

2521914

4018377

NA

1262710

EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I

4015694

4018378

NA

Part Number

Confidential Business 
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Air Induction System

Intake Air Box Plastech Corp.

Adaptor

Filter Donaldson company

Air Cleaner

Exhaust

Head Pipe Katcon

Resonator / Silencer Katcon

Ignition System

Ignition Coil(s) Robert Bosch Corp.

Stator / Alternator Taigene Electric Machiner

Spark Plug(s) Prenco Progress & engine

Spark Plug Wire(s) NA

Fuel System

Fuel Cap Kelch

Fuel Lines Cooper- Standard

Fuel Tanks Walbro

Vent Line

EVAP

Carbon Canister Delphi

Purge Valves Bosch

Mixing Chamber

Lines

ASM-LINE,PURGE TO TB Cooper

ASM-LINE,TANK TO CANISTER

ASM-LINE,VENT TO CANISTER

ASM-LINE,CANISTER TO PURGE Cooper

BRKT-MNT CANISTER,BLK Rotation (non-painted part)

BRKT-MNT PURGE VALVE,ECOAT Clow (non painted part)

BRKT-MOUNT RACK

BRKT-PURGE TO TB LINE,MNT

CLIP-TRIPLE DOUBLE Supply Tech

ASM-THROTTLE BODY,DUAL-EVAP

HARNESS

FILTER-CANISTER VENT GVS Filtration

Fuel Tank w/pump Walbro

CAP-GAS TANK Kelch

Fuel Line Assembly Cooper

Electronic Controls (ECU)

Purge Valves Bosch

Intake Manifold, EVAP

2521964

1206038

2521750

2522094

2522069

2521927

4018377

NA

NA

7082454

NA

NA

2521959

2522079

8450210

2522081

5266986-329

5268112-329

NA

2521786

2521964

NA

2522069

2521927

5455833

4019180

3023173

NA

1263282

1263379

4015017

NA

7082211

NA

5455404 Confidential Business 

Information 
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Evaporative Application for Certification 

System Model A2B 

EVAP Family LPOLU0062APC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations 

and Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 

U.S.C. §552(b)(4), 18 U.S.C. §1905, the EPA regulations in Part 2 of Title 40 of the Code of Federal 

Regulations, and the CARB regulations in 13 CCR 91000-91022. 

 

Polaris requests Carry Over certification for the model year 2020 EVAP System Model A2B in the 

Evaporative Family LPOLU0062APC. The current list of vehicles covered by this evaporative emissions 

family are shown below, with the new vehicle models being added with this submission shown in blue 

font.   

 

The RZR Pro XP models are equipped with a larger 62 gram working capacity canister which required a 

new EVAP family.    

 

There is new test data submitted with this application specific to the LPOLU0062APC EVAP family. 

 

Exhaust Engine Family Prior 50-State Models w/ Evap Models Being Added in This Submission 

LPOLX.924PFC RZR Pro XP  

RZR Pro XP Premium 

RZR Pro XP Premium Ride 

Command 

RZR Pro XP Ultimate 

RZR Pro XP 4 

RZR Pro XP 4 Premium 

RZR Pro XP 4 Premium Ride Command 

RZR Pro XP 4 Ultimate 

  

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions 

regarding this application. 

 

 

Sincerely, 
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13 CCR 2419.4 (b) (4) 

(A) (I) General Statement 

The 50 state models in this engine family are fitted with an evaporative emissions control system that 

includes a carbon canister to collect gasoline vapor from the fuel tank, an ECM-controlled purge valve 

that controls flow through the canister fresh air intake during the purge cycle, and check valve. 

All test OHRV’s were tested using the appropriate test procedure (TP933) and conform to the provisions 

of 13 CCR, Article 3.  ATDS conducted the durability, pre-conditioning and tip test requirements of TP-

933.  Polaris conducted the evaporative emissions SHED testing and exhaust emissions testing at the 

Polaris Vehicle Emissions Laboratory in Wyoming, MN. The applicable Evaporative Test Data generated 

by Polaris is provided in Table 1. The (4) Durability Testing and (5) Evaporative System Pre-

Conditioning data from ATDS is provided as Table 2.   

 

13 CCR 2419.4 (b) (4) 

(A) Evaporative Emission Control System description 

• Air filter in canister atmospheric vent 

• External air filter in fresh air line 

• 1.2L Delphi 2 chamber canister 

• Check valves on purge lines at intake manifold connection 

 

13 CCR 2419.4 (b) (4) 

 (A) Fuel System 

• 12-gallon multilayer fuel tank with welded on Roll Over Valve 

• Multilayer low permeation fuel and vapor lines 

• Single ETC throttle-body with port EFI 
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13 CCR 2419.4 (b) (4) 

(A) Drivetrain Description 

Vehicle Transmission Ratio Overall gear Ratio 

RZR Pro XP 4  12.51:1 8.76 

RZR Pro XP 4 Premium 12.51:1 8.76 

RZR Pro XP 4 Premium Ride Command 12.51:1 8.76 

RZR Pro XP 4 Ultimate 12.51:1 8.76 

 

 

13 CCR 2419.4 (b) (4) 

(E)Service Accumulation 

The service accumulation used for evaporative emissions follows the requirements of TP933 Section 4. 

1. The fuel tank was tested to the durability requirements as prescribed in TP-901 “Test Procedure 

for Determining Permeation Emissions from Small Off-Road Engines and Equipment Fuel 

Tanks,” as adopted July 26, 2004. 

2. The carbon canister  followed the thermal cycling and vibration test per section 4.1 of TP-933 

3. The carbon canister  followed the tip test per section 4.3 of TP-933 

 

13 CCR 2419.4 (b) (4) 

(B), (G) Emissions Control Label 

The VECI label(s) for the exhaust emission families served by EVAP family LPOLU0062APC are 

included in the corresponding exhaust emissions application. 

The separate EVAP label below for evaporative emissions family LPOLU0062APC was designed 

specifically to meet the requirements of 13 CCR 2419.4 (b) (4). 

  
The emissions control labels used on Polaris emissions-certified engines have been designed for the 

expected off-road environment and will remain durable and legible during the useful life. These labels 

conform to the durability requirements in Z535.4-2007.  

13 CCR 2419.4 (b) (4) 

Confidential Business Information 

 

Test Procedures and Underlying Information 

Confidential Business Information 

 

Test Procedures and Underlying Information 



 
September 11, 2019   Page 14 of 28 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

13 CCR 2419.4 (b) (4) 

(I) EVAP Test Data – Table 2 

Canister durability data for evaporative emissions family: LPOLU0062APC. Applicable sections from 

each test report have been highlighted in the table of contents for each report. 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

TP-933 Test Section TP-933 Test Procedure Sub Section Test Location Test Report Number

4.1 - Carbon Canister,

4.2 - Pressure Vent Test
ATDS 2800-02

4.3 - Carbon Canister Protection - Tip Test ATDS 2800-02

EVAP Pre-conditioning
5.1 - Soak Fuel System Components,

5.2 - Precondition Carbon Canister
ATDS 2800-02

6.1 - Fuel System Leakage Tip Test ATDS 2800-02

6.2 - running Loss Conditioning,

6.3 - Hot Soak Preconitioning

6.4 - Diurnal Test

Polaris 64249

Durability

EVAP Emissions Testing

Confidential Business Information 
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13 CCR 2418(a)(1)(A) 

(I) EVAP Emissions Test Data - Demonstration of Compliance with Diurnal Standards 

Polaris Test Report 64249 
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 (I) EVAP Emissions Test Data – Running Loss and Hot Soak Pre-conditioning Log 
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13 CCR 2419.4 (b) (4) 

Evaporative Emissions  Test Data – Fuel Specification 
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 (I) EVAP Emissions Test Data – Evaporative Emissions Testing Pre-conditioning 

ATDS Report 2800-02 
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13 CCR 2419.1 (c) 

High Priced Warranty Parts 

RZR PRO XP 4 models 

 

 

 
 

 

 

Part Number Description

Estimated 

costs to 

Polaris

Estimated 

costs to 

dealers

Estimated costs 

to consumer

(Retail Part Cost)

Instlation Cost 

by Dealer

Dollars per 

Hour

(Labor Rate)

Labor hours 

necessary to 

diagnose and 

replace the 

parts

Total Cost to 

Consumer

Part Cost + 

Instlation Cost

5455833 Fuel Tank w/o pump $56.73 $242.19 $345.99 $130.00 2.50 $670.99

2522082 Vent Line $9.90 $34.99 $49.99 $130.00 0.20 $75.99

5266986-329 BRKT-MNT CANISTER,BLK $4.24 $15.39 $21.99 $130.00 0.50 $86.99

5265889-329 BRKT-MNT PURGE VALVE,ECOAT $1.19 $6.50 $12.99 $130.00 0.10 $25.99

2522094 Fuel Tank w/pump $147.41 $494.99 $659.99 $130.00 2.50 $984.99

EVAP Warranty Parts List - Cost Limit $210

Determination Sheet for High Priced Warranty EVAP System Components
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Verify Data – A2B  

 

Manufacturer Engine Family

Model Year 2020 Evaporative Family

Manufacturer Size (Check One) Large √             Small ______

Advanced Fuel System Credits Yes √             No

Compliance Option (Check One)
72-Hr.

Diurnal
√          

24-Hr.

Diurnal ______

Certify by Design

Using Mfr.'s Data ______

Certify by Design

Reference CARB ______

Durability Basis (Check One) UL Vehicle √          DF

Engine Family Evaporative Family LPOLU0062APC EDV Model Year 2020

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 1200 W/C (grams) 59.58 N/A ______

Purge Valve Yes √             No ______

Pressure Vent Valve Yes ______ No √            

Engine Family Evaporative Family DDV Model Year 2020

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 1200 W/C (grams) 59.58

Purge Valve Yes √             No ______

Pressure Vent Valve Yes ______ No √            

CERT (TOG/day) 0.21

STD (TOG/day) __1__

EFEL 0.6

DF n.a.

Pass Fuel Leakage Tip Test? Yes √            No ______

CERT (TOG/day) ______

STD (TOG/day) ______

EFEL ______

DF ______

Vented Emissions Compliance.6.4.2.5. a) NVL ≥ Vltotal? Yes ______ No ______

(Select One)   6.4.2.5. b) Use 2 psig PVV? Yes ______ No ______

6.4.2.5. c) No PVV release? Yes ______ No ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Fuel Tank

Perm.

Fuel 

Hose

Perm.

CARB Component EO Number ______ ______

CERT ______ ______

STD ______ ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Issued: 2017-06-06

LPOLU0062APC

EO # U-M-
CARB Use Only.

Evaporative Family Description        (A2B System)

Polaris Industries LPOLX.924PFC

ABBREVIATIONS:  CARB=California Air Resources Board; EO=Executive Order; TOG=total organic gases; CERT=certification level; STD=certification standard; 

EFEL=evaporative family emission limit; DF=deterioration factor; UL=useful life; EDV=emission data vehicle; DDV=durability data vehicle; TBI=throttle body fuel injection; 

MFI=multiport fuel injection; SFI=sequential multiport fuel injection; DFI=direct gasoline fuel injection; psig=pounds per square inch - gauge; W/C=canister gasoline working 

capacity; NVL=normalized vapor load.

Emission Data Vehicle (EDV)

LPOLX.924PFC

Durability Data Vehicle (DDV)      

LPOLX.924PFC

72-Hour Diurnal Test

24-Hour Diurnal Test

SVM Certify By Design
Canister Working 

Capacity per Fuel 

Tank Volume

______

______
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Running Change Application 

Off Road Vehicle Application for Certification 

LPOLX.924PFC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations and 

Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. 

§552(b)(4), 18 U.S.C. §1905, and the Agency’s regulations in Part 2 of Title 40 of the Code of Federal Regulations. 

 

Polaris requests certification for the model year 2020 models in engine family LPOLX.924PFC described herein.  

 

• RZR PRO XP  (49-State Model) 

• RZR PRO XP Premium  (49-State Model) 

• RZR PRO XP Premium Ride Command  (49-State Model) 

• RZR PRO XP Platinum (49-State Model) 

• RZR PRO XP (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Premium (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Premium Ride Command (50 State - CARB Evap emissions compliant model) 

• RZR PRO XP Platinum (50 State - CARB Evap emissions compliant model) 

 

This application includes new worst-case EDV2 data at an increased EIM, updated consumer hangtag, AECD, 

types of vehicle table, and emissions-related parts for the vehicles listed above.   

 

New evaporative emissions test data is included in the application.  The EVAP information for EVAP System 

A2B starts on page 25. 

 

Polaris also requests certification for calibration changes to the the previously certified models listed below in the 

model year 2020 engine family LPOLX.924PFC. 

 

• RZR XP TURBO EVAP (50 State - CARB Evaporative emissions compliant model) 

• RZR XP 4 TURBO EVAP (50 State - CARB Evaporative emissions compliant model) 

• RZR XP TURBO S EVAP (50 State - CARB Evaporative emissions compliant model) 

• RZR XP 4 TURBO S EVAP (50 State - CARB Evaporative emissions compliant model) 

 

The changes from the old to new calibrations are: 

•ECU software change to the function that sends the ECU identification information to the Polaris Digital Wrench 

service tool.    

•ECU software change enables transmission of 2D engine speed-torque histogram to the Polaris Digital Wrench 

service tool when a service report is requested. 

•All other Engine Control Unit functions remain exactly the same in software function and calibration as in the 

previously certified calibration part numbers for the respective vehicle variant.  
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The changes to the calibration are limited to CAN communication updates for the Polaris Service Tool and 

do not affect the functionality of the vehicle or emissions control system. 

 

The Calibration Part numbers listed on Page 24 are replacing the current calibrations for the RZR XP Turbo 

models. 

 

This information can become public after 8-1-2019. 

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions regarding this 

application. 

 

 

Sincerely, 
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Summary Information (Verify system checklist) 

EPA Manufacturer Code  POL  

Model Year *  2020 

Engine Family *  LPOLX.924PFC 

Introduction into Commerce Date (Format: MM/DD/YYYY) *  6/1/2019 

1  Is this the first certificate ever issued to this company? *  No 

2  Is this an ABT engine family?  *  No 
 

The ABT plan was included in the common section of the application for 

certification or the engine family-specific section of the application.   *  

 

3  All of the test vehicle(s)/engine(s) passed all applicable exhaust and 

evaporative emission standards. *  

Yes 

4.1  If this is a California-only engine family, has a California ARB executive 

order been issued yet? *  

N/A 

 
If yes, what is the executive order number?  *  

 

4.2  If this is a 50-State engine family, have you received notifications that your 

Certification Summary Information (CSI) application was accepted by EPA's 

Verify system and CARB's E-Cert system? *  

N/A 

5  All the vehicles/engines covered by this application meet the appropriate 

emission standards (including any Family Emission Limits if applicable). *  

Yes 

6  All production vehicles/engines will be within the scope of this application 

with respect to materials, engine design, drivetrain, fuel system, emission 

control system strategy and components, exhaust after-treatment devices, 

vehicle mass, and any other device or component that can reasonably be 

expected to influence exhaust emissions. *  

Yes 

7  The required certification fee has been paid. *  Yes 

8  All required data and application document(s) have been submitted to EPA. *  Yes 

9  The vehicles/engines covered by this application are free of defeat devices and 

strategies. *  

Yes 
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Compliance Statement 

Polaris certifies that: 

• This engine family has no adjustable parameters as described in § 1051.115(c).  

• Exhaust emissions certification testing will occur at one of the following facilities 

o Polaris Roseau, MN 

o Polaris Wyoming, MN 

o Lotus Engineering, Michigan 

o TRC, Ohio 

o Tovat Engineering, California 

o Aeon, Taiwan  

o ARTC, Taiwan 

• Fuel tank permeation emissions testing will be conducted by Testing Services Group (TSG) in 

Lapeer, MI. 

• Any system used in a new engine and/or vehicle test will not cause noxious or toxic substances to 

be emitted except as permitted. 

• The engines and/or vehicles tested will not result in any unsafe conditions. 

• The engines and/or vehicles are tested: 

o In accordance with the applicable test required by procedures of § 1051 and 13CCR 

section 2412 (California Code of Regulations), using the fuels described in the 

application(s). 

o Using good engineering practice to ascertain that the test engine/vehicle meets the 

requirements for the useful life of the vehicle. 

• Polaris maintains service contracts with all tier-one suppliers to ensure supply of replacement 

parts throughout the vehicle’s useful life.   

• Polaris has legal agreements with approximately 1,500 independently-owned distribution 

facilities (dealerships) throughout the United States to supply emissions-related parts, perform 

warranty service, and conduct recalls. 

• Crankcase evaporative emissions will not be discharged directly into the atmosphere. 

• The emissions control labels used on Polaris emissions-certified engines have been designed for 

the expected off-road environment and will remain durable and legible during the useful life. 

• All vehicles in this engine family have VECI labels and consumer hangtags installed on the 

production line as part of the assembly process. 

• Vehicles covered by this application are built to the certifying specifications.  

• The vehicles used for emissions testing were conditioned per the durability driving schedule 

called out in 40 CFR part 86, Appendix IV 

• Exhaust emissions testing was conducted with EPA Tier II EEE certification fuel provided by 

Haltermann Solutions. 

• Exhaust emissions from this engine family have been tested using the applicable chassis dyno 

procedure.  

• This engine family does not use multiple engine mapping. 

 

 

 

 

 

 

Confidential Business Information 

 

Contacts/Importers/Agents of Service/Ports 



 
May 28, 2019                                                       Page 5 of 45 

 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

 

  EPA Classification California Classification 

 MASS CLASS 

INFORMATION* 

NAME TYPE NAME TYPE 

 

Curb Mass:  840 

 

 

 

California Sales: 87 

RZR PRO XP 

 

 

 

Verify #19 

ATV B  RZR PRO XP  

(50 State Model) 

 

 

Verify #21 

ORSV 

 

Curb Mass: 846 

 

 

 

California Sales: 272 

RZR PRO XP 

Premium 

 

 

Verify #22 

ATV B  RZR PRO XP 

Premium 

 (50 State Model) 

 

Verify #24 

ORSV 

 

Curb Mass: 852 

 

 

 

 

California Sales: 25 

RZR PRO XP 

Premium Ride 

Command 

 

 

Verify #25 

ATV B RZR PRO XP 

Premium Ride 

Command 

(50 State Model) 

 

Verify #27 

ORSV 

 

Curb Mass:  858 

 

 

 

California Sales: 116 

 RZR PRO XP 

Platinum 

 

 

Verify #28 

ATV B RZR PRO XP 

Platinum  

(50 State Model) 

 

Verify #30 

ORSV 

*The curb mass values in this table reflect the worst case factory configuration. The values in CSI.7 

include additional accessory weight. 

 

 

Verify Code Name 

• CSI.5, EDV1                      Model Name: Code 1 = RZR 1000 XP TURBO 

• CSI.5, EDV2                      Model Name: Code 2 = RZR PRO XP Platinum 

 

Vehicle Dimensions 

Vehicle Length Width Height Track Width Wheelbase 

RZR Pro XP  126.1 64” 71.7”  58”F/57”R 96” 

RZR Pro XP Premium 126.1 64” 71.7”  58”F/57”R 96” 

RZR Pro XP Premium + Ride Command 126.1 64” 71.7”  58”F/57”R 96” 

RZR Pro XP Dynamic 126.1 64” 71.7”  58”F/57”R 96” 
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VECI - Emissions Control Labels 

Engine Family LPOLX.924PFC consists of an 924cc 4-stroke engine only. 
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Consumer Hangtags 

The hangtag will be located on the steering wheel or transmission lever. 
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EDV.2 Exhaust Emissions Certification Test Data (EPA Tier 2 Fuel) 
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EDV.2 Emissions Fuel Specification Sheet (EPA Tier 2 Fuel) 

 

 

 
 

Confidential Business Information 

 

Test Procedures and Underlying Information 

 



 
May 28, 2019                                                       Page 10 of 45 

 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

 

 

EDV.2 Exhaust Emissions Certification Test Data (CARB LEV III Fuel) 
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EDV.2 Emissions Fuel Specification Sheet (CARB LEV III Fuel) 
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EDV. Vehicle Log  
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AECD’s  

 
 

MY20 Polaris ORV AECD Table

 

Table 1.  AECD Chart  

AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During Emissions 

Test ?

Alternate Air-Fuel Ratio 

(AFR) and Ignition 

Timing Maps

Not applicable Not applicable Not applicable
This vehicle does not have multiple AFR and Ignition Timing maps.  

There are no user selectable AFR and Ignition timing modes.
Not applicable Not applicable

Altitude Operation

AECD 1

Fuel mass correction for changes in 

atmospheric pressure

Barometric pressure, 

throttle position, manifold 

pressure, engine speed

Fuel injector on-time, 

ignition timing, end of 

injection timing

40 CFR 1051.115(f) (1) The conditions are substantially included.

This function provides continuous compensation for changes in 

barometric pressure.  System is airflow based and maintains the 

same thresholds for fueling and transient performance.  System 

targets consistent fuel and spark operation at all altitudes.  This 

provides consistent emission control system performance and 

drivability performance at varying altitudes. 

Entry:  This AECD is active at ambient atmospheric pressures below 101.3kPa, which corresponds to altitudes 

greater than sea level. No additional corrections are made at ambient pressures below 60.8kPa, which 

corresponds to an altitude of approximately 13500ft

Exit:  This AECD is inactive when atmospheric pressure is at or above 101.3kPa, which corresponds to altitudes 

below sea level

Example:  The vehicle is operated at high elevation where the ambient pressure is 85kPa, corresponding to an 

altitude of approximately 5000 feet at 20 degC.  The air is less dense than at sea level by a factor of 0.85 (85 kPa 

/ 101.3 kPa = 0.85).  The system therefore reduces the injected fuel mass by a factor of 0.85 to maintain a 

stoichiometric air fuel ratio in the thinner air.  The system maintains this 1:1 relationship between ambient 

pressure and pressure correction factor at all ambient pressures greater than 60.8 kPa.

Yes

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 2

Closed loop fuel control entry 

criteria - Wideband Sensor

Oxygen sensor resistance, 

engine speed, manifold 

pressure, intake air 

temperature, engine 

coolant temperature, 

throttle position, system 

voltage

Fuel injector on-time, 

closed loop fuel control

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is necessary to optimize catalyst conversion efficiency.  

Closed loop fuel control also reduces vehicle-to-vehicle emissions 

performance variability.  Closed loop enable criteria is dependent 

on heated exhaust gas oxygen sensor HO2S readiness which is a 

function of the heated oxygen sensor element warm-up.

Entry:  Closed loop fuel control is enabled each time after the ignition key is turned on and the engine is 

started, when all of the following conditions are met:

1) Oxygen sensor warm-up criteria has been met (sensor electrical heating begins when the sensor 

temperature exceeds the dew point temperature of 80C, ensuring the O2 sensor is not damaged by 

condensation.  The  O2 sensor is ready to use when its element temperature reaches 720C as indicated by its 

internal resistance.  The sensor element temperature is controlled to 750C with feedback control of the heater.  

The time after start to enter closed loop varies based on initial engine coolant temperature, with the system 

taking longer to enter closed loop at cold temperatures and shorter at warmer temperatures. 

2) No fuel injection cut requests are active and at least 3 grams of integrated mass airflow have been 

consumed since the last injection cut.  Fuel injection can be cut during large vehicle deceleration events, 

engine or vehicle speed limitation (see AECD 14 and 15) 

3)Fuel injection cut for catalyst damaging misfire is not active

Exit:  Closed loop fuel control is exited when any of the following condtions occurs:

1) Oxygen sensor element temperature falls below 715C. 

2) Fuel injection Cut Request is active. Fuel injection cut events can be experienced during large vehicle 

deceleration events or during engine speed or vehicle speed limitation (See AECD #14 and #15) or in response 

to diagnosis of catalyst damaging misfire

3) The engine stops running as indicated by engine speed = 0 RPM

Example 1:  The system enters closed loop within 75sec after start at 20C engine temperature and within 40sec 

after start at 100C engine temperature.

Example 2: The vehicle is being operated at 1250 rpm with a relative load of 25% and throttle position of 5%.  

The throttle position is increased to 100%.   Relative load increases to 200% and engine speed increases to 

7700rpm.  During this large transient acceleration event closed loop control is exited for 0.9 seconds. 

Yes

Polaris Engine Family LPOLX.924PFC

SAE J1930 Codes: SFI, TWC, WR-H02S, CAC, TC & EVAP 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR Pro XP

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, and the US EPA regulations in Part 

2 of Title 40 of the Code of Federal Regulations.  The entire content of this document is confidential trade secret information pursuant to § 91011 of the California Code of 

Regulations.  Contact: General Counsel, Polaris Industries Inc., 2100 Hwy 55 Medina MN 55340.  Phone: 763/542-0500.
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During Emissions 

Test ?

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 6

High RPM and high load base map 

enrichment

Throttle position, 

manifold pressure, and 

engine speed, 

barometeric pressure, 

intake air manifold 

temperature

Fuel injector on-time, 

target lambda (AFR)

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve 

seats, and exhaust system components.  At high engine speeds and 

high load conditions, the system enriches the engine from 

stoichiometric operation.  The enrichment is necessary to keep the 

exhaust gas temperatures from becoming too high and damaging 

the engine, vehicle, or emissions control equipment. 

Entry:  High RPM and high load enrichment is enabled when engine speed and manifold pressure cause 

exhaust gas temperature to exceed 850C to 950C (depending on specific vehicle conditions) to maintain safe 

engine and/or emissions control equipment operation.  This EGT condition generally occurs when the engine 

speed exceeds 8000 rpm and/or engine relative load of 90 %.  This region is anywhere the base lambda target 

table is not equal to 1.

Exit:  Normal engine operation resumes when engine speed is below 8000 rpm and engine relative load of 90% 

and base lambda target table is equal to 1 where exhaust gas temperatures are safe for engine, exhaust, and 

emissions control equipment.

Example:  Vehicle is driving at 97km/h and the engine speed is 6150 rpm.  Throttle position is 32% and realtive 

load is 94% .  The base map enrichment under these conditions has a target lambda of 0.95 in order to maintain 

exhaust gas temperatures of 900 deg C and prevent damage to the engine, vehicle, or emissions control 

equipment.

No

Normal Engine Operation 

where Spark is Retarded 

from Base

AECD 7

Transient spark retard

Manifold pressure, engine 

coolant temperature, air 

temperature, barometric 

pressure, and engine 

speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent combustion knock during rapid 

relative load transients and allow the knock detection (AECD 9) 

function to adjust to engine mechanical noise level at the new 

operating condition.  During transient load events, ignition timing is 

retarded to prevent potentially damaging combustion knock.  

Transient spark retard is temporary while the transient conditions 

are present (generally less than 1s).  When the transient conditions 

are no longer present, the engine returns to base spark map 

operation.

Entry:  This AECD is activated based on change in throttle position to prevent combustion knock during rapidly 

changing relative load and in-cylinder conditions.  Transient spark retard is activated when the following 

conditions are true.

1) The engine has been started and is running

2) Coolant temperature is greater than 50 deg C

3) Fuel cut is not active

4) Cycle-to-cycle difference in relative load (function of manifold air temperature, driven by throttle change) is 

greater than a calibrated threshold based on engine speed and initial relative load.  Below 74% relative load, 

the required change in load to activate transient spark retard is 100% per cycle and above 74% relative load, the 

required change in relative load is 2-3% per cycle.  When the conditions for transient spark retard are active, 

ignition timing is retarded by 2.25 degrees.

Exit: Normal engine operation resumes 12 cycles after relative load is stabilized depending on engine speed 

with the delay being longer at higher engine speed. After this time, ignition timing will return to base value at 

a rate of 0.8 degrees per crankshaft revolution.

Example:  The engine is operating at 6750 rpm and 36% throttle position, corresponding to a relative load of 

106%.  The throttle position is quickly increased to 54%, corresponding to a relative load of 163%.  The change 

in relative load per cycle exceeds 2% per cycle (threshold when rl% is greater than 100%), so transient spark 

retard is activated.  Base ignition timing is 24.75 degrees before top dead center (BTDC).  The transient spark 

retard function reduces ignition timing to 22.5 deg BTDC (24.75deg - 2.25deg = 22.5deg) during the transient 

event.  

No

Engine Protection

AECD 8

High altitude turbocharger speed 

limiting

Barometric pressure, 

boost pressure, engine 

speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent turbocharger damage due to 

turbine wheel over-speed during low barometric pressure 

operation.  Turbocharger shaft speed increases as altitude increases 

and barometric pressure drops when absolute boost pressure is 

held constant.  At some altitude, the turbocharger will be operating 

at its design limit speed, and boost pressure must be reduced above 

this altitude to control turbocharger shaft speed, preventing 

turbocharger damage.

Entry: Turbocharger speed limiting is activated when barometric pressure indicates that turbocharger will 

overspeed beyond the design limit of 180,000 rpm if boost pressure is not limited.  On this vehicle, the waste 

gate-controlled boost pressure limitation begins at 91.2 kPa barometric pressure, which corresponds to an 

altitude of 2900 ft.

Exit: Normal engine operation resumes when the barometric pressure returns to a value above 91.2 kPa.

Example:  The engine is operating at 8000 rpm, 100% throttle at 85 kPa barometric pressure.  Boost pressure is 

limited to 204 kPa absolute via wastegate control to limit turbocharger speed to 180,000 rpm.  The AFR and 

ignition timing continue to operate on the base maps for the resulting manifold absolute pressure and engine 

speed.

No
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During Emissions 

Test ?

Engine Protection

AECD 9

Spark retard during 

active knock control

(Knock Control)

Knock sensor signal, 

manifold pressure, 

manifold temperature, 

barometric pressure, 

engine coolant 

temperature, and engine 

speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents.

This AECD is required to protect the engine from potentially 

damaging combustion knock. 

When knock is detected, the spark timing is retarded 0.75 to 1.5 deg 

per detected knock event on each cylinder until knock is no longer 

detected up to a maximum of 9 degrees of retard.  Once knock is no 

longer detected, the spark slowly ramps back to the base spark map.

Entry: Spark Retard for Knock Control is activated when all of the following conditions are met:

1) The engine is started and running

2) Coolant temperature is greater than 50 deg C

3) Relative load is greater than 100% or Transient Spark Retard (AECD 7) is active

4) Knock is detected by the knock sensor

Exit: Spark Retard for Knock Control  is deactivated when any of the following condtions are met

1) Coolant Temperature falls below 48 deg C

2) Relative load falls below 100%

3) Transient spark (AECD 7) deactivates while relative load is below 100% 

4) Spark retard for detected knock has decayed back to 0 degrees of retard without detecting additional knock 

events.  Spark is advanced back to base timing at a rate of 0.75 deg every 1.0 to 1.2 seconds that knock is not 

deteced depending on engine RPM.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,250 rpm,  

relative load of 190% and the intake manifold temperature is 45C.  On Cylinder # 2, two (2) knock events are 

detected over a period of 1 second, resulting in a knock retard of 3 deg on that cylinder.  Once the knock events 

are no longer deteced, spark advances 0.75 deg every 1.2 seconds until knock is detected again.

No

Engine Protection

AECD 10

Boost pressure reduction during 

active knock control

Knock sensor signal, boost 

pressure, and engine 

speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents.

This AECD is required to protect the engine from potentially 

damaging combustion knock as well as protect engine and 

emissions control components from damage due to excessively 

high exhaust gas temperatures.  Knock control works by retarding 

spark, and retarding spark excessively at full power results in 

extremely high exhaust gas temperatures. Reducing boost in 

situations with large amounts of knock retard will simultaneously 

reduce the tendency to knock as well as help control exhaust 

temperatures.

Entry: Boost is ramped downward via wastegate control when knock control (AECD 9) is actively reducing spark 

advance by an average of 6.75 degrees or more between the two cylinders.  Boost is reduced until it reaches a 

minimum value or average knock retard is less than 6.75 degrees.

Exit: Boost pressure is ramped back to the standard level over time when knock control (AECD 9) is active and 

the average knock retard value between the cylinders is less than 2.25 deg.  Normal engine operation resumes 

when the boost pressure has been ramped completely back to the normal target.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,000 rpm 

and manifold pressure of 208 kPa, and the intake manifold temperature is 55C (normal operating temp at 91F 

ambient).  Knock is detected on both cylinders, and averages more than 6.75 deg of knock retard for 2.2 

seconds.  Boost is reduced by 17 kPa over this time period.  Ignition timing will be retarded from the base map 

in this condition via AECD 9 and fueling will be enriched from base maps to limit EGT via AECD 17.

No

Engine Protection

AECD 11

Intake Manifold Air Temperature 

Based Ignition Timing Retard

Engine Speed, Intake 

Manifold Pressure, Intake 

Manifold Air Temperature, 

Coolant Temperature, 

barometric pressure

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent damaging combustion knock by 

retarding ignition timing when engine temperatures indicate spark 

retard is required to prevent knock.  An engine's tendency to have 

combustion knock increases as coolant temperature and intake 

manifold air temperature increase. Combustion knock also 

generally occurs at higher engine load.  

Entry: This AECD is activated above 70C intake manifold air temperature and when engine relative load is 

greater than 60-80% depending on engine speed.

Exit: This AECD is deactivated below 70C intake manifold temperature and when engine relative load is less 

than 60-80% depending on engine speed.

Example:  The engine is operated at relative load of 147% and 8100 rpm with intake air temperature of 91C and 

coolant temperature of 82C. Ignition timing is retarded by 3.75 degrees to prevent knock.

No

Engine Protection

AECD 12

Intake Manifold Air Temperature 

Based Boost Limitation

Engine Speed, Intake 

Manifold Air Temperature

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent damaging combustion knock by 

limiting boost pressure when intake manifold air temperature rises 

above a level likely to cause combustion knock.

Entry: This AECD is activated when intake manifold air temperature exceeds 75 deg C

Exit: This AECD is deactivated when intake manifold air temperature is below 75 deg C

Example: At 91 deg C intake manifold air temperature, maximum boost at 8000 rpm is reduced by 37 kPa to 

help prevent damaging engine knock.

Under these conditions, AFR and ignition timing continue to operate on the base maps for the resulting 

manifold absolute pressure and engine speed.

No
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During Emissions 

Test ?

Engine Protection
AECD 13

Coolant overheat protection - 

engine airflow limiting

Engine coolant 

temperature, manifold 

pressure, intake manifold 

air temperature, 

barometeric pressure 

Throttle position, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to protect the engine from potentially 

damaging coolant temperatures.  A three stage approach is used as 

described in the example.

Entry:  This AECD is activated when the engine coolant temperature exceeds a threshold for safe operation of 

111C.  

Exit:  Normal engine operation resumes when the engine coolant temperature drops below 111C.

Example: The engine is being operated and coolant temperature increases above the threshold for safe 

operation of 111C.  The ETC system will enter Stage 1 overheat and limit the throttle position to limit vehicle 

performance to 20-25 MPH maximum and therefore the cooling system demand.  If the coolant temperature 

continues to increase, Stage 2 power reduction will apply additional throttle limiting to limit vehicle 

performance to 3-10 MPH maximum to further reduce the cooling system demand.   If the coolant temperature 

continues to increase engine shutdown will occur at 119C.  AFR and ignition timing continue to operate on the 

base maps for the resulting manifold absolute pressure and engine speed. 

No

Engine Protection
AECD 14

Engine Speed Limiting
Engine speed

Throttle position, 

ignition timing, and 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to protect the engine from potentially 

damaging engine speeds.

Entry: This AECD is activated when the engine speed exceeds 8800 RPM.

Exit: normal engine operation resumes when the engine speed drops below the threshold of 8800 RPM.

Example:  The engine is being operated and engine speed increases above the threshold for safe operation of 

8800 RPM.  The electronic throttle control system enters engine speed limiting and reduces the throttle 

position and retards spark to maintain engine speed at the 8800 rpm limit.  If engine speed exceeds 9100 RPM 

injection cut will also be used to reduce engine speed below 8800 rpm.  AFR continues to operate on the base 

maps for the resulting relative load and engine speed.

No

Vehicle 

Protection/Operator 

Safety

AECD 15

Vehicle Speed Limiting Vehicle speed

Throttle Position, 

ignition timing, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent the vehicle from being operated at 

unsafe speeds.

Entry: This AECD is activated when the  measured vehicle speed is within 12 km/h of the maximum vehicle 

speed.

Exit: Normal engine operation resumes when the measured vehicle speed is no longer within 12 km/h of the 

maximum vehicle speed.

Example: The vehicle is in high gear where it is limited to 129 km/h.  At 117 km/h, an engine controller is 

enabled that limits throttle position and ignition timing to maintain vehicle speed at or below 129 km/h.  AFR 

continues to operate on the base maps for the resulting relative load and engine speed, where ignition timing 

may be retarded to reduce torque.

No

Engine Protection

AECD 17

Exhaust Gas Temperature Based 

Component Protection Enrichment

Engine Speed, Intake 

Manifold Pressure, Intake 

Manifold Air Temperature, 

barometric pressure,  

Coolant Temperature, 

Knock Sensor Signal

Fuel injector on-time

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve 

seats, turbocharger, and exhaust system components.  At sustained 

high engine speeds and high load conditions, the system enriches 

the engine from the base lambda target map.  This AECD also 

provides additional enrichment in the case where EGT is elevated 

due to Knock Retard (AECD 9) or high intake manifold temperatues 

(AECD 11) at high speed and load.  This AECD provides minimum 

required enrichment to reliably maintain EGT at or below 950 deg C 

across a wide range of ambient conditions and fuel quality.  The 

enrichment is necessary to keep the exhaust gas temperatures from 

becoming too high and damaging the engine, vehicle, or emissions 

control equipment. 

Entry: This AECD is activated when the modeled exhaust gas temperature at the inlet of the turbocharger 

reaches 925 deg C.

Exit: Normal engine operation resumes when the modeled exhaust gas temperature at the inlet of the 

turbocharger returns to below 885 deg C.

Example: The engine is operating at 5700 rpm, 72% relative load and lambda target of 1 on 91 octane fuel.  The 

EGT is 860 deg C at this condition.  The throttle is then stepped to 100%  Fueling is enriched through the base 

map as the engine speed and load increase.  Modeled EGT reaches 925 deg C in 2.3s with lambda target of 0.82 

(Base Map setting).  The component protection lambda target ramps in and takes over as the lambda target 

after 3.3s.  At 6.7s the lambda target stabilizes at 0.75 with no knock detected.  Peak measured EGT is limited to 

944 deg C in event used for this example.

In the event that knock is detected,  or intake manifold temperature is high or spark is being retarded to 

control engine torque, additional enrichment may required to maintain EGTs below 950 deg C.  AECD  17 can 

enrich to a maximum of 0.68 labmda to maintain EGTs below 950 deg C when any combination of AECD 

7,9,11,14 and 15 are active.

No
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During Emissions 

Test ?

Evaporative Emission 

Purge Control

AECD 19

Purge Disabled (Turbo)

Engine speed, intake 

manifold pressure, engine 

temperature, intake 

manifold  temperature, 

barometric pressure

Purge valve duty cycle

40 CFR 1051.115(f)(1) The conditions are substantially included in 

FTP-78 cycle (UDDS)

This AECD is required to prevent an AFR excursion rich or lean of 

target.  A sustained rich or lean excursion reduces the effectiveness 

of tailpipe emissions control. Note that the system contains a 

mechanical check valve to prevent boost pressure from pressurizing 

the fuel tank or back-purging the evaporative emissions canister to 

the atmosphere.

Entry:  This AECD is activated when any of the following conditions are met:

2) Coolant temperature is below 68° C

3) Engine is in open loop fuel control (See AECD 2)

4) Effective fuel injector open time is equal to 0.8 ms, which is the minimum injection duration for stable fuel 

metering and minimum allowed by the control system.

5) A large transient enrichment/enleanment event is active, (See AECD4)

6) Engine lambda target is not equal to 1 (See AECDs 5, 6, 17)

7) Long Term Fuel Trim is active

8) Manifold pressure is less than barometric pressure.   This function is achieved by a mechanical check valve as 

opposed to ECU function.   

Exit:  Purge control is enabled when none of the entry criteria are true.

Example 1:  The engine is operating in closed loop fuel control at 4100rpm and 31% relative lod.  The purge 

valve duty cycle is 80%.  Closed loop fuel adaption becomes active for a duration of 49 seconds to allow long 

term fuel trim, during this phase the purge valve duty cycle becomes 0%. 

Example 2: The engine is started with a coolant temperature of 26° C and the purge valve duty cycle is 0%. Once 

the engine temperature gets above 68° C and operating in closed loop fuel control with a lambda target of 1, 

the purge valve control begins normal operation.

Yes

Evaporative Emission 

Purge Control

AECD 20

Purge During Component 

Protection

Engine speed, throttle 

position, intake manifold 

pressure, barometric 

pressure

Purge valve duty cycle

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD allows purge in situations where manifold pressure is 

less than atmospheric but the engine lambda target is richer than 1.  

Note that the system contains a mechanical check valve to prevent 

boost pressure from pressurizing the fuel tank or back-purging the 

evaporative emissions canister to the atmosphere.

Entry:  This AECD is activated when the following conditions are met:

1) Engine temperature is above 68° C

2) Lambda target is richer than 1 . Lambda target rich of 1 is described in AECD 5, 6 and 17. 

3) Throttle position less than 27%.  This is to prevent holding the purge valve open under condtions where flow 

is not possible due to intake manifold pressure greater than barometric pressure.

4) Manifold pressure is less than barometric pressure.   This function is achieved by a mechanical check valve as 

opposed to ECU function.

Exit:  Normal purge control operation resumes when the engine lambda target returns to 1  and none of the 

conditions to activate AECD 19 are not present.

                                                                            

Example: The engine is running at 7100rpm, with 26% throttle at a lambda target of 0.99 (AECD 6 - High RPM and 

high load base map enrichment just activated).  The purge valve is opended to 21% to allow some purge flow in 

this condition.

Note that the lambda target is 1 for the majority of the engine's operating range where manifold pressure is 

less than barometric pressure.  AECD 20 will be activated infrequently for this reason.

No

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 21

Closed loop fuel control Transient 

Enleanmet Protection - Wideband 

Sensor

Throttle position, 

manifold pressure, engine 

temperature, intake air 

manifold temperature, 

barometeric pressure, 

engine speed, Oxygen in 

exhaust

Fuel injector on-time

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is necessary to prevent excessive fuel enleanment and 

engine misfire when engine speed and load change rapidly.  In this 

short term rapid transient condition, fueling errors can be 

introduced from feedforward transient fuel (AECD 4)  that last for a 

much shorter period of time than the wide-ratio feedback closed 

loop fuel controller can accurately compensate. In the case that the 

error causes the engine to rapidly go rich for a short time, the wide-

ratio closed loop fuel control would remove fuel to try to drive 

lambda to target, where the transient fueling (AECD 4) is rapidly 

decaying away as well.  The combined effect of these two functions 

simultaneously compensating fuel can cause a lean deviation after 

the initial rich deviation that can cause engine misfire and damage 

the catalyst.  This AECD limits the wide-ratio closed loop fuel 

control where it can only add fuel for a brief period of time after a 

transient event to prevent  excessively lean air-fuel ratios and 

engine misfires.

Entry: Transient Enleanment Protection is enabled when both of the following conditions are met.

1) Transient fuel correction before engine speed and coolant temperature fueling correction is greater than 8% 

or less than -3%. 

2) Mulitplicitive correction required to bring lambda as measured by the wideband oxygen sensor to target 

would be less than 1 

Exit:  Transient Enleanment Protection is exited when either of the follwowing is true

1) 1 second has passed after transient fuel correction before engine speed and coolant temperature fueling 

correction is less than 8% and greater than -3%. 

2) Mulitplicitive correction required to bring lambda as measured by the wideband oxygen sensor to target 

would be greater than or equal to 1.

Example 1:  The engine is idling at 1250 rpm and 30% relative load.  The pedal is rapidly applied to 100%.  In 

1.3s, engine speed accelerates to 8300 rpm and relative load increases to 203%.  During this time, enleanment 

protection limits the closed loop correction for a period of 0.3s.  Peak lambda is 5% rich of target.

Example 2: The engine is running at 7400 rpm and 145% relative load.  The pedal is rapidly dropped from 55% to 

12%.  In 0.6s, engine speed drops to 4900 rpm and relative load drops to 40%.  During this time, enleanment 

protection limits the closed loop correction to 1 for a period of 1.2s.  Peak lambda is 20% rich of target, due to 

rapid change of lambda target from 0.86 to 1 during event (AECD 6 deactivates), decaying to 4% rich of target 

when the AECD 21 is deactivated due to reaching the 1 second time limit.

Yes
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MY20 Polaris ORV Sensor Table

Table 2 - Sensor Failure Response

Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Engine Coolant 

Temperature (ECT)

System defaults to 

modeled temperature
Coolant Temperature

MIL is set.  Engine operation is transparent to user if temperature 

model is accurate.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If ECT sensor fails while the engine is running, the ECT scales to a 

default temperature calculated from the last valid temperature and 

engine air flow rate, as indicated in the example at right.

If the ECT sensor fails while the engine is off, intake air temperature is 

used as a starting point and then the ECT scales to a default 

temperature based on engine air flow rate.  There is no change in 

emissions control parameters during an ECT fault.

Throttle Position 

Sensor 1 & 2  (TPS 1 & 2)

De-power throttle, limit 

engine speed with 

ignition timing and/or 

injection cut

Throttle Blade Position

MIL is set; limp-home active (see Fault Example column at right).  

Electronic throttle cannot determine throttle blade position.  

Engine output is limited to allow for operator controllable limp-

home operation by ignition timing and/or injection cut.  Closed 

loop fuel control is disabled and ignition timing is retarded for 

operator safety.

If the TPS sensor fails, An electronic throttle control (ETC) limp home 

mode is activated for operator safety.  The system uses fuel and/or 

spark cut to force engine speed to a 1650rpm idle and allows the 

vehicle to drive at slow speeds with accelerator pedal input so that the 

vehicle can be limped home. The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition.

Single APP sensor 

failure – limit output for 

limp-home.

MIL is set; limp-home active (see Fault Example column at right).  

System does not have a redundancy check for driver requested 

accelerator pedal position.  Driver requested throttle is limited to 

allow for controllable limp-home operation.  Closed loop fuel 

control remains active, no elements of the emissions control 

system are disabled.

If a single Accelerator Pedal Position (APP) sensor failure occurs, An 

ETC limp home mode is activated for operator safety.  The system 

limits the accelerator pedal position output to 25%, and the turbo boost 

control is disabled.  There are no changes to emissions control 

parameters.

Dual APP sensor failure - 

force elevated idle for 

limp-home with ignition 

timing and/or injection cut

MIL is set; limp-home active (see example at right). System does 

not have a method to determine driver requested accelerator 

pedal position.  Engine output is limited to elevated idle to allow 

for controllable limp-home operation by spark retard and/or fuel 

cut.   Closed loop fuel control is disabled and ignition timing is 

retarded for operator safety.

If both APP sensors fail, An ETC limp home mode is activated for 

operator safety.  The system forces engine speed to 1650rpm using 

ignition timing and/or injection cut.  The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition that is necessary for operator safety.

Accelerator Pedal Position 

Sensor 1 & 2 (APP 1 & 2)

Accelerator Pedal 

Position

Polaris Engine Family LPOLX.924PFC

SAE J1930 Codes: SFI, TWC, WR-H02S, CAC, TC & 

EVAP 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR Pro XP

Polaris Industries Inc. requests confidential treatment of the information 

contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, 

and the US EPA regulations in Part 2 of Title 40 of the Code of 

Federal Regulations.  The entire content of this document is 

confidential trade secret information pursuant to § 91011 of the 

California Code of Regulations.  Contact: General Counsel, Polaris 

Industries Inc., 2100 Hwy 55 Medina MN 55340.  Phone: 763/542-

0500.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Barometric Absolute Pressure

System defaults to 

alternate measured 

barometric pressure, 

boost / wastegate control 

is disabled

Barometric Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the barometric pressure sensor fails while the engine is running, the 

last valid barometric pressure is held for the remainder of the ignition 

cycle.

If the barometric pressure sensor fails while the ignition is off, the 

system uses the pressure from the MAP sensor when ignition is turned 

on and holds that value for the remainder of the ignition cycle.

Boost Absolute Pressure Boost control is disabled Boost Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost pressure sensor fails, boost control is disabled and engine 

performance will be limited.  The system substitutes the current 

barometric pressure for the upstream intake pressure (boost pressure) 

in the airflow calculation.

Boost Temperature Boost control is disabled Boost Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost temperature sensor fails while the engine is running, boost 

control is disabled and engine performance will be limited.  The system 

adds a modeled upstream air temperature (boost temperature) 

modifier to the current intake air temperature for a modeled upstream 

air temperature in the airflow calculation.

Intake Manifold Air Temp 

Sensor (IAT)

Systems defaults to 

modeled temperature, 

boost control is disabled

Intake Air 

Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active 

and ignition timing is retarded for engine protection.

If the IAT sensors fails, the system filters from the last valid value to a 

default value.

Intake Manifold Absolute 

Pressure Sensor (MAP)

System defaults to 

throttle position for load 

determination, boost 

control is disabled

Manifold Pressure

MIL is set.  System runs speed-throttle mode and engine output 

is reduced to protect engine and emissions control system from 

damage.  User will feel engine performance is limited.  Closed 

loop fuel control remains active, no elements of the emissions 

control system are disabled.

If the MAP sensor fails, the system immediately switches from the MAP 

based airflow model to the engine speed/throttle position based airflow 

model (alpha-n).  The alpha-n model is part of the base engine 

mapping and is used in other functions during normal operation.  Boost 

control will be disabled for engine protection.

The MAP sensor is also used for barometric pressure updates so the 

barometric pressure will be a default value during a MAP sensor fault if 

no valid barometric pressure was recorded prior to the MAP sensor 

fault.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Knock Sensor
Retard ignition timing.  

Boost control is disabled.
Vibration

MIL is set.  Ignition retarded and boost control is disabled to 

ensure combustion knock is avoided in all operating conditions.  

User will feel engine performance is limited.  Closed loop fuel 

control remains active and ignition timing is retarded for engine 

protection.

If the knock sensor signal is below a threshold of background noise 

and the engine speed is above a specified value, the knock sensor 

fault will be set.  Boost control is disabled during a knock fault.

Crankshaft Engine will not run
Engine speed and 

position

MIL is set.  Without crankshaft position, the engine will not start or 

run.
Not applicable, engine will not start or run

Crankshaft Sensor Engine misfire detection
Crankshaft speed 

variation

MIL is set.  Mis-firing cylinder injector is disabled for the 

remainder of the key cycle.  Provides catalyst over-temperature 

protection

When fault mode is active, mis-fire detection is disabled in the cylinder 

that remains in operation.

Heated exhaust gas oxygen 

sensor (HO2S)

Sensor signal failure 

forces open loop fuel 

control.

Heater circuit failure 

forces unheated sensor 

operation.

Oxygen in Exhaust 

Gas

MIL is set.  Failure on signal line forces system into open loop 

fuel control.  Closed loop fuel control is disabled because it 

cannot function with an inoperable HO2S sensor.

MIL is set.  Failure on heater circuit allows sensor to operate but  

the sensor will not heat adequately to work under most 

conditions.

If the oxygen sensor signal line has a fault, the system exits closed loop 

fuel control and defaults to an open-loop map of AFR based on engine 

speed and load.  

If the heater circuit has a fault, closed loop fuel control is allowed but 

relys on exhaust heat to heat the sensor.  The exhaust stream will not 

provide adequate heat to operate the sensor under most conditions.

Vehicle Speed Sensor

System defaults to 

engine speed limit to 

maintain safe vehicle 

speeds

Vehicle speed

System defaults to engine speed limit to maintain safe vehicle 

speed operation.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If vehicle speed sensor fails, the system uses engine speed based 

limiting to limit overall vehicle speed.  The engine speed to vehicle 

speed relationship is a calibrated table with gear position and vehicle 

speed as input and engine speed as the output.

Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Fuel Pressure Sensor
Electrical Fault (open, 

short, intermittient)
Fuel Pressure

MIL is set.  Fuel pump is set to 100% output and fuel pressure is 

regulated to 5.4 bar by the mechanical regulator in the fuel pump 

module.  Injection time is calculated for 5.4 bar rail pressure.

If the fuel pressure sensor fails, the fuel pump is set to full power and 

the rail pressure compensation in the ECU assumes that fuel pressure 

is at the internal pressure regualtor relief pressure of 5.4 bar.
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Emissions Related Parts for new models - 49 state  

 

RZR Pro XP 
RZR Pro XP 

Premium

RZR Pro XP 

Premium + Ride 

Command

RZR Pro XP 

Dynamix

Part Number Part Manufacturer Name

Electronic Control Units

CDI NA

ECU / ECM / PCM (Base ECU) Robert Bosch Corp.

ECU / ECM / PCM (Calibration) Robert Bosch Corp.

ECU / ECM / PCM (Assembly) Robert Bosch Corp.

IAC (Idle Air Control)

Aftertreatment Devices

Catalyst(s)

Secondary Air

Fuel Metering Components

Carburetor NA

Fuel Injector(s) Magneti Marelli

Fuel Pump Walbro

Fuel Rail Mikuni American Corp.

Fuel Pressure Regulator Walbro

Throttle Body Robert Bosch Corp.

Throttle Body Adaptor SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery Avon Automotive

Hose 1

Hose 2

Breather Box

Breather Valve

Liquid / Vapor Separator

Chg - Air Compression Comp

Pressure Relief Valves Cascade Engineering

Turbocharger Rotomaster

Charged Air Cooler Modine

Sensors Associated w/above

Cam Phase NA

Crank Position(s) Robert Bosch Corp.

EGT Sensor NA

Knock Sensor Robert Bosch Corp.

Oxygen Sensor(s) Delphi

T-Map Robert Bosch Corp.

Water Temp Sensor(s) Robert Bosch Corp.

Intake Air Sensor(s) Robert Bosch Corp.

Throttle Position Sensor(s) Robert Bosch Corp.

Vehicle Speed Sensor(s) Honeywell

Pedal Position Sensor(s) Williams Controls

Electronic Throttle Control Sensor(s) Robert Bosch Corp.

Air Induction System

Intake Air Box Plastech Corp.

Adaptor

Filter Donaldson company

Air Cleaner

Exhaust

Head Pipe Katcon

Resonator / Silencer Katcon

Ignition System

Ignition Coil(s) Robert Bosch Corp.

Stator / Alternator Taigene Electric Machiner

Spark Plug(s) Prenco Progress & engine

Spark Plug Wire(s) Prenco Progress & engine

Fuel System

Fuel Cap Kelch

Fuel Lines Cooper- Standard

Fuel Tanks Walbro

Vent Line Contitech

4015017

3023173

2522069

2521927

5454800

2522082

4015340, 4017285

4017694, 4017695

5455404

NA

7082211

NA

1263282

1263379

2413095

1204455

4013908

2413317

1204455

4017988

NA

2411719

NA

2410369

2413095

4010644

NA

NA

NA

3022784

3023297

1240930

Integral to Fuel Pump

1204455

1205320

5416756

NA

NA

1262710

NA

NA

2521914

2522241

2522004

EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I

4015694

4018030

4018029

NA

Confidential Business 

Information 

 



 
May 28, 2019   Page 22 of 45 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

Emissions Related Parts for New Models - 50 state  

  

RZR Pro XP (EVAP)
RZR Pro XP 

Premium (EVAP)

RZR Pro XP 

Premium + Ride 

Command (EVAP)

RZR Pro XP 

Dynamix (EVAP)

Part Number Part Manufacturer Name

Electronic Control Units

CDI NA

ECU / ECM / PCM (Base ECU) Robert Bosch Corp.

ECU / ECM / PCM (Calibration) Robert Bosch Corp.

ECU / ECM / PCM (Assembly) Robert Bosch Corp.

IAC (Idle Air Control)

Aftertreatment Devices

Catalyst(s)

Secondary Air

Fuel Metering Components

Carburetor NA

Fuel Injector(s) Magneti Marelli

Fuel Pump Walbro

Fuel Rail Mikuni American Corp.

Fuel Pressure Regulator Walbro

Throttle Body Robert Bosch Corp.

Throttle Body Adaptor SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery Avon Automotive

Hose 1

Hose 2

Breather Box

Breather Valve

Liquid / Vapor Separator

Chg - Air Compression Comp

Pressure Relief Valves Cascade Engineering

Turbocharger Rotomaster

Charged Air Cooler Modine

Sensors Associated w/above

Cam Phase NA

Crank Position(s) Robert Bosch Corp.

EGT Sensor NA

Knock Sensor Robert Bosch Corp.

Oxygen Sensor(s) Delphi

T-Map Robert Bosch Corp.

Water Temp Sensor(s) Robert Bosch Corp.

Intake Air Sensor(s) Robert Bosch Corp.

Throttle Position Sensor(s) Robert Bosch Corp.

Vehicle Speed Sensor(s) Honeywell

Pedal Position Sensor(s) Williams Controls

Electronic Throttle Control Sensor(s) Robert Bosch Corp.

4010644

2413095

1204455

4013908

4017988

1204455

NA

2411719

NA

2410369

2413317

2413095

NA

NA

NA

3022784

3023297

1240930

Integral to Fuel Pump

1204455

1205320

5416756

NA

NA

1262710

NA

NA

2521914

2522241

2522004

EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I

4015694

4018273

4018272

NA
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Air Induction System

Intake Air Box Plastech Corp.

Adaptor

Filter Donaldson company

Air Cleaner

Exhaust

Head Pipe Katcon

Resonator / Silencer Katcon

Ignition System

Ignition Coil(s) Robert Bosch Corp.

Stator / Alternator Taigene Electric Machiner

Spark Plug(s) Prenco Progress & engine

Spark Plug Wire(s) Prenco Progress & engine

Fuel System

Fuel Cap Kelch

Fuel Lines Cooper- Standard

Fuel Tanks Walbro

Vent Line Contitech

EVAP

Carbon Canister Delphi

Purge Valves Bosch

Mixing Chamber

Lines

ASM-LINE,PURGE TO TB Cooper

ASM-LINE,TANK TO CANISTER

ASM-LINE,VENT TO CANISTER

ASM-LINE,CANISTER TO PURGE Cooper

BRKT-MNT CANISTER,BLK Rotation (non-painted part)

BRKT-MNT PURGE VALVE,ECOAT Clow (non painted part)

BRKT-MOUNT RACK

BRKT-PURGE TO TB LINE,MNT

CLIP-TRIPLE DOUBLE Supply Tech

ASM-THROTTLE BODY,DUAL-EVAP

HARNESS

FILTER-CANISTER VENT GVS Filtration

Fuel Tank w/pump Walbro

CAP-GAS TANK Kelch

Fuel Line Assembly Cooper

Electronic Controls (ECU)

Purge Valves

Intake Manifold, EVAP 1206038

2521750

2522240

2522069

2521927

4018272

7082454

2521959

2522081

5267375-329

5268112-329

5454800

2521749

2521786

2521964

4015017

4015340, 4017285

3023173

4017694, 4017695

2522069

2521927

5455404

NA

7082211

NA

1263282

1263379
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Updated Emissions Related Parts for current certified vehicles 

 

Model Calibration - Old Part Number Calibration - New Part Number 

RZR XP Turbo Evap 4018314 4018789 

RZR XP 4 Turbo Evap 4018316 4018791 

RZR XP Turbo S Evap 4018351 4018785 

RZR XP 4 Turbo S Evap 4018353 4018787 

 

Model ECU Programmed- Old Part 

Number 

ECU Programmed - New Part 

Number 

RZR XP Turbo Evap 4018313 4018788 

RZR XP 4 Turbo Evap 4018315 4018790 

RZR XP Turbo S Evap 4018350 4018784 

RZR XP 4 Turbo S Evap 4018352 4018786 
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Evaporative Application for Certification 

System Model A2B 

EVAP Family LPOLU0062APC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations 

and Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 

U.S.C. §552(b)(4), 18 U.S.C. §1905, the EPA regulations in Part 2 of Title 40 of the Code of Federal 

Regulations, and the CARB regulations in 13 CCR 91000-91022. 

 

Polaris requests NEW certification for the model year 2020 EVAP System Model A2B in the Evaporative 

Family LPOLU0062APC. The current list of vehicles covered by this evaporative emissions family are 

shown below, with the new vehicle models being added with this submission shown in blue font.  This 

LPOLU0062APC family is a new Evaporative Emissions  Family to the Engine Family LPOLX.924PFC 

in addition to EVAP family LPOLU0040APC. 

 

The RZR Pro XP models are equipped with a larger 62 gram working capacity canister which required a 

new EVAP family.    

 

There is new test data submitted with this application specific to the LPOLU0062APC EVAP family. 

 

Exhaust Engine Family Prior 50-State Models w/ Evap Models Being Added in This Submission 

LPOLX.924PFC None (new evap family) RZR Pro XP  

RZR Pro XP Premium 

RZR Pro XP Premium Ride Command 

RZR PRO XP Platinum 

  

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions 

regarding this application. 

 

 

Sincerely, 
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13 CCR 2419.4 (b) (4) 

(A) (I) General Statement 

The 50 state models in this engine family are fitted with an evaporative emissions control system that 

includes a carbon canister to collect gasoline vapor from the fuel tank, an ECM-controlled purge valve 

that controls flow through the canister fresh air intake during the purge cycle, and check valve. 

All test OHRV’s were tested using the appropriate test procedure (TP933) and conform to the provisions 

of 13 CCR, Article 3.  ATDS conducted the durability, pre-conditioning and tip test requirements of TP-

933.  Polaris conducted the evaporative emissions SHED testing and exhaust emissions testing at the 

Polaris Vehicle Emissions Laboratory in Wyoming, MN. The applicable Evaporative Test Data generated 

by Polaris is provided in Table 1. The (4) Durability Testing and (5) Evaporative System Pre-

Conditioning data from ATDS is provided as Table 2.   

 

13 CCR 2419.4 (b) (4) 

(A) Evaporative Emission Control System description 

• Air filter in canister atmospheric vent 

• External air filter in fresh air line 

• 1.2L Delphi 2 chamber canister 

• Check valves on purge lines at intake manifold connection 

 

13 CCR 2419.4 (b) (4) 

 (A) Fuel System 

• 12-gallon multilayer fuel tank with welded on Roll Over Valve 

• Multilayer low permeation fuel and vapor lines 

• Single ETC throttle-body with port EFI 

 
 

13 CCR 2419.4 (b) (4) 
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13 CCR 2419.4 (b) (4) 

(A) Drivetrain Description 

Vehicle Transmission Ratio Overall gear Ratio 

RZR Pro XP  12.51:1 8.76 

RZR Pro XP Premium 12.51:1 8.76 

RZR Pro XP Premium + Ride Command 12.51:1 8.76 

RZR Pro XP Dynamic 12.51:1 8.76 

 

 

13 CCR 2419.4 (b) (4) 

(E)Service Accumulation 

The service accumulation used for evaporative emissions follows the requirements of TP933 Section 4. 

1. The fuel tank was tested to the durability requirements as prescribed in TP-901 “Test Procedure 

for Determining Permeation Emissions from Small Off-Road Engines and Equipment Fuel 

Tanks,” as adopted July 26, 2004. 

2. The carbon canister  followed the thermal cycling and vibration test per section 4.1 of TP-933 

3. The carbon canister  followed the tip test per section 4.3 of TP-933 

 

13 CCR 2419.4 (b) (4) 

(B), (G) Emissions Control Label 

The VECI label(s) for the exhaust emission families served by EVAP family LPOLU0062APC are 

included in the corresponding exhaust emissions application. 

The separate EVAP label below for evaporative emissions family LPOLU0062APC was designed 

specifically to meet the requirements of 13 CCR 2419.4 (b) (4). 

 
The emissions control labels used on Polaris emissions-certified engines have been designed for the 

expected off-road environment and will remain durable and legible during the useful life. These labels 

conform to the durability requirements in Z535.4-2007.  

13 CCR 2419.4 (b) (4) 
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13 CCR 2419.4 (b) (4) 

(I) EVAP Test Data – Table 2 

Canister durability data for evaporative emissions family: LPOLU0062APC. Applicable sections from 

each test report have been highlighted in the table of contents for each report. 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

TP-933 Test Section TP-933 Test Procedure Sub Section Test Location Test Report Number

4.1 - Carbon Canister,

4.2 - Pressure Vent Test
ATDS 2800-01

4.3 - Carbon Canister Protection - Tip Test ATDS 2800-01

EVAP Pre-conditioning
5.1 - Soak Fuel System Components,

5.2 - Precondition Carbon Canister
ATDS 2800-01

6.1 - Fuel System Leakage Tip Test ATDS 2800-01

6.2 - running Loss Conditioning,

6.3 - Hot Soak Preconitioning

6.4 - Diurnal Test

Polaris 61740

Durability

EVAP Emissions Testing
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13 CCR 2418(a)(1)(A) 

(I) EVAP Emissions Test Data - Demonstration of Compliance with Diurnal Standards 

Polaris Test Report 61740 
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(I) EVAP Emissions Test Data – Running Loss and Hot Soak Pre-conditioning Log 
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13 CCR 2419.4 (b) (4) 

Evaporative Emissions  Test Data – Fuel Specification 
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 (I) EVAP Emissions Test Data – Evaporative Emissions Testing Pre-conditioning 

ATDS Report 2800-01 
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13 CCR 2419.1 (c) 

High Priced Warranty Parts 

RZR PRO XP models 

 

 
 

 

 

 

 

 

 

 

 

Part Number Description

Estimated 

costs to 

Polaris

Estimated 

costs to 

dealers

Estimated costs 

to consumer

(Retail Part Cost)

Instlation Cost 

by Dealer

Dollars per 

Hour

(Labor Rate)

Labor hours 

necessary to 

diagnose and 

replace the 

parts

Total Cost to 

Consumer

Part Cost + 

Instlation Cost

2521786 Carbon Canister $13.90 $46.89 $66.99 $130.00 0.50 $131.99

2521964 Purge Valves $8.03 $31.19 $51.99 $130.00 0.10 $64.99

2521959 ASM-LINE,PURGE TO TB $8.25 $27.64 $39.49 $130.00 0.10 $52.49

2522081 ASM-LINE,CANISTER TO PURGE $6.75 $22.74 $32.49 $130.00 0.80 $136.49

5267375-329 BRKT-MNT CANISTER,BLK $2.40 $8.04 $11.49 $130.00 0.60 $89.49

5268112-329 BRKT-MNT PURGE VALVE,ECOAT $1.18 $4.19 $5.99 $130.00 0.20 $31.99

7082454 CLIP-TRIPLE DOUBLE $0.96 $1.88 $3.99 $130.00 0.20 $29.99

2521750 FILTER-CANISTER VENT $9.76 $35.74 $64.99 $130.00 0.70 $155.99

2522240 Fuel Tank w/pump $127.80 $594.99 $849.99 $130.00 2.00 $1,109.99

2522069 CAP-GAS TANK $4.08 $14.99 $29.99 $130.00 0.10 $42.99

2521927 Fuel Line Assembly $37.00 $123.54 $176.49 $130.00 0.50 $241.49

4018272 Electronic Controls (ECU) $53.71 $412.99 $589.99 $130.00 0.20 $615.99

1206038 Intake Manifold, EVAP $197.26 $659.99 $824.99 $130.00 2.50 $1,149.99

EVAP Warranty Parts List - Cost Limit $210

Determination Sheet for High Priced Warranty EVAP System Components
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Verify Data – A2B 

 
 

Manufacturer Engine Family

Model Year 2020 Evaporative Family

Manufacturer Size (Check One) Large √             Small ______

Advanced Fuel System Credits Yes ______ No √             

Compliance Option (Check One)
72-Hr.

Diurnal
√          

24-Hr.

Diurnal ______

Certify by Design

Using Mfr.'s Data ______

Certify by Design

Reference CARB ______

Durability Basis (Check One) UL Vehicle √          DF

Engine Family Evaporative Family LPOLU0062APC EDV Model Year 2020

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 1200 W/C (grams) 59.58 N/A ______

Purge Valve Yes √             No ______

Pressure Vent Valve Yes ______ No √            

Engine Family Evaporative Family DDV Model Year 2020

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 1200 W/C (grams) 59.58

Purge Valve Yes √             No ______

Pressure Vent Valve Yes ______ No √            

CERT (TOG/day) 0.22

STD (TOG/day) __1__

EFEL n.a.

DF n.a.

Pass Fuel Leakage Tip Test? Yes √            No ______

CERT (TOG/day) ______

STD (TOG/day) ______

EFEL ______

DF ______

Vented Emissions Compliance.6.4.2.5. a) NVL ≥ Vltotal? Yes ______ No ______

(Select One)   6.4.2.5. b) Use 2 psig PVV? Yes ______ No ______

6.4.2.5. c) No PVV release? Yes ______ No ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Fuel Tank

Perm.

Fuel 

Hose

Perm.

CARB Component EO Number ______ ______

CERT ______ ______

STD ______ ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Issued: 2017-06-06

LPOLU0062APC

EO # U-M-
CARB Use Only.

Evaporative Family Description        (A2B System)

Polaris Industries LPOLX.924PFC

ABBREVIATIONS:  CARB=California Air Resources Board; EO=Executive Order; TOG=total organic gases; CERT=certification level; STD=certification standard; 

EFEL=evaporative family emission limit; DF=deterioration factor; UL=useful life; EDV=emission data vehicle; DDV=durability data vehicle; TBI=throttle body fuel injection; 

MFI=multiport fuel injection; SFI=sequential multiport fuel injection; DFI=direct gasoline fuel injection; psig=pounds per square inch - gauge; W/C=canister gasoline working 

capacity; NVL=normalized vapor load.

Emission Data Vehicle (EDV)

LPOLX.924PFC

Durability Data Vehicle (DDV)      

LPOLX.924PFC

72-Hour Diurnal Test

24-Hour Diurnal Test

SVM Certify By Design
Canister Working 

Capacity per Fuel 

Tank Volume

______

______
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Evaporative Application for Certification 

System Model A1B 

EVAP Family LPOLU0040APC 

 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations 

and Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 

U.S.C. §552(b)(4), 18 U.S.C. §1905, the EPA regulations in Part 2 of Title 40 of the Code of Federal 

Regulations, and the CARB regulations in 13 CCR 91000-91022. 

 

Polaris requests certification for the model year 2020 EVAP System Model A1B in the Evaporative 

Family LPOLU0040APC. The current list of vehicles covered by this evaporative emissions family are 

shown below, with the new vehicle models being added with this submission shown in red font. 

 

Exhaust Engine Family Prior 50-State Models w/ Evap Models Being Added in This 

Submission 

LPOLX.924PFC RZR XP TURBO EPS 

RZR XP 4 TURBO EPS 

RZR XP EPS TURBO S 

RZR XP 4 EPS TURBO S 

RZR XP EPS TURBO S Velocity 

RZR XP 4 EPS TURBO S Velocity 

No new added models 

 

Please call me at (651) 408-6301 if you have any questions regarding this application. 

 

 

 

 

Sincerely, 
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Verify Data – A1B 

 

Manufacturer Engine Family

Model Year 2020 Evaporative Family

Manufacturer Size (Check One) Large √             Small ______

Advanced Fuel System Credits Yes √             No ______

Compliance Option (Check One)
72-Hr.

Diurnal
√          

24-Hr.

Diurnal ______

Certify by Design

Using Mfr.'s Data ______

Certify by Design

Reference CARB ______

Durability Basis (Check One) UL Vehicle √          DF

Engine Family Evaporative Family KPOLU0040APC EDV Model Year 2019

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 746 W/C (grams) 44.8 N/A ______

Purge Valve Yes √             No ______

Pressure Vent Valve Yes ______ No √            

Engine Family Evaporative Family KPOLU0040APC DDV Model Year 2019

Fuel System Carburetor ______ TBI ______

MFI ______ SFI √             DFI ______ Other ______

Canister Volume (cc) 746 W/C (grams) 44.8

Purge Valve Yes √             No

Pressure Vent Valve Yes ______ No √            

CERT (TOG/day) 0.46

STD (TOG/day) __1__

EFEL 0.6

DF n.a.

Pass Fuel Leakage Tip Test? Yes √            No ______

CERT (TOG/day) ______

STD (TOG/day) ______

EFEL ______

DF ______

Vented Emissions Compliance.6.4.2.5. a) NVL ≥ Vltotal? Yes ______ No ______

(Select One)   6.4.2.5. b) Use 2 psig PVV? Yes ______ No ______

6.4.2.5. c) No PVV release? Yes ______ No ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Fuel Tank

Perm.

Fuel 

Hose

Perm.

CARB Component EO Number ______ ______

CERT ______ ______

STD ______ ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Issued: 2017-06-06

ABBREVIATIONS:  CARB=California Air Resources Board; EO=Executive Order; TOG=total organic gases; CERT=certification level; STD=certification standard; 

EFEL=evaporative family emission limit; DF=deterioration factor; UL=useful life; EDV=emission data vehicle; DDV=durability data vehicle; TBI=throttle body fuel injection; 

MFI=multiport fuel injection; SFI=sequential multiport fuel injection; DFI=direct gasoline fuel injection; psig=pounds per square inch - gauge; W/C=canister gasoline working 

capacity; NVL=normalized vapor load.

Emission Data Vehicle (EDV)

KPOLX.924PFC

Durability Data Vehicle (DDV)

KPOLX.924PF2

72-Hour Diurnal Test

24-Hour Diurnal Test

SVM Certify By Design
Canister Working 

Capacity per Fuel 

Tank Volume

______

______

LPOLU0040APC

EO # U-M-
CARB Use Only.

Evaporative Family Description        (A1B System)

Polaris Industries LPOLX.924PFC
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Carry Over Application 

Off Road Vehicle Application for Certification 

LPOLX.924PFC 
 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations and 

Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. 

§552(b)(4), 18 U.S.C. §1905, and the Agency’s regulations in Part 2 of Title 40 of the Code of Federal Regulations. 

 

Polaris requests certification for the model year 2020 models in engine family LPOLX.924PFC described herein.  

 

• RZR XP TURBO EPS (49-State Model) 

• RZR XP 4 TURBO EPS (49-State Model) 

• RZR XP TURBO S (49-State Model) 

• RZR XP 4 TURBO S (49-State Model) 

• RZR XP TURBO S VELOCITY (49-State Model) 

• RZR XP 4 TURBO S VELOCITY (49-State Model) 

• RZR XP TURBO EPS (50 State - CARB Evaportaive emissions compliant model) 

• RZR XP 4 TURBO EPS (50 State - CARB Evaportaive emissions compliant model) 

• RZR XP EPS TURBO S (50 State - CARB Evaportaive emissions compliant model) 

• RZR XP 4 EPS TURBO S (50 State - CARB Evaportaive emissions compliant model) 

• RZR XP TURBO S VELOCITY (50 State - CARB Evaportaive emissions compliant model) 

• RZR XP 4 TURBO S VELOCITY (50 State - CARB Evaportaive emissions compliant model) 

 

These models are carry over and were previously certified in the JPOLX.924PFC family. 

No new worst case data is included with this application. 

 

This information can become public information now.  

 

Please call Brad Bahneman at (651) 408-7763 or me at (651) 408-6301 if you have any questions regarding this 

application. 

 

 

Sincerely, 
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Summary Information (Verify system checklist) 

EPA Manufacturer Code  POL  

Model Year *  2019 

Engine Family *  LPOLX.924PFC 

Introduction into Commerce Date (Format: MM/DD/YYYY) *  9/3/2018 

1  Is this the first certificate ever issued to this company? *  No 

2  Is this an ABT engine family?  *  No 
 

The ABT plan was included in the common section of the application for 

certification or the engine family-specific section of the application.   *  

 

3  All of the test vehicle(s)/engine(s) passed all applicable exhaust and 

evaporative emission standards. *  

Yes 

4.1  If this is a California-only engine family, has a California ARB executive 

order been issued yet? *  

N/A 

 
If yes, what is the executive order number?  *  

 

4.2  If this is a 50-State engine family, have you received notifications that your 

Certification Summary Information (CSI) application was accepted by EPA's 

Verify system and CARB's E-Cert system? *  

N/A 

5  All the vehicles/engines covered by this application meet the appropriate 

emission standards (including any Family Emission Limits if applicable). *  

Yes 

6  All production vehicles/engines will be within the scope of this application 

with respect to materials, engine design, drivetrain, fuel system, emission 

control system strategy and components, exhaust after-treatment devices, 

Yes 

Confidential Business Information 
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vehicle mass, and any other device or component that can reasonably be 

expected to influence exhaust emissions. *  

7  The required certification fee has been paid. *  Yes 

8  All required data and application document(s) have been submitted to EPA. *  Yes 

9  The vehicles/engines covered by this application are free of defeat devices and 

strategies. *  

Yes 

 

Compliance Statement 

Polaris certifies that: 

• This engine family has no adjustable parameters as described in § 1051.115(c).  

• Exhaust emissions certification testing will occur at one of the following facilities 

o Polaris Roseau, MN 

o Polaris Wyoming, MN 

o Lotus Engineering, Michigan 

o TRC, Ohio 

o Tovat Engineering, California 

o Aeon, Taiwan  

o ARTC, Taiwan 

• Fuel tank permeation emissions testing will be conducted by Testing Services Group (TSG) in 

Lapeer, MI. 

• Any system used in a new engine and/or vehicle test will not cause noxious or toxic substances to 

be emitted except as permitted. 

• The engines and/or vehicles tested will not result in any unsafe conditions. 

• The engines and/or vehicles are tested: 

o In accordance with the applicable test required by procedures of § 1051 and 13CCR 

section 2412 (California Code of Regulations), using the fuels described in the 

application(s). 

o Using good engineering practice to ascertain that the test engine/vehicle meets the 

requirements for the useful life of the vehicle. 

• Polaris maintains service contracts with all tier-one suppliers to ensure supply of replacement 

parts throughout the vehicle’s useful life.   

• Polaris has legal agreements with approximately 1,500 independently-owned distribution 

facilities (dealerships) throughout the United States to supply emissions-related parts, perform 

warranty service, and conduct recalls. 

Crankcase evaporative emissions will not be discharged directly into the atmosphere. 

• The emissions control labels used on Polaris emissions-certified engines have been designed for 

the expected off-road environment and will remain durable and legible during the useful life. 

• All vehicles in this engine family have VECI labels and consumer hangtags installed on the 

production line as part of the assembly process. 

• Vehicles covered by this application are built to the certifying specifications.  

• The vehicles used for emissions testing were conditioned per the durability driving schedule 

called out in 40 CFR part 86, Appendix IV 

• Exhaust emissions testing was conducted with EPA Tier II EEE certification fuel provided by 

Haltermann Solutions. 

• Exhaust emissions from this engine family have been tested using the applicable chassis dyno 

procedure.  

• This engine family does not use multiple engine mapping. 

Confidential Business Information 
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Types of Vehicles  

  EPA Classification 

 MASS CLASS 

INFORMATION* 

NAME TYPE 

 

Curb Mass: 729kg 

 

RZR XP TURBO EPS 

 

 

Verify #1 

ATV B 

 

Curb Mass: 825kg 

 

RZR XP 4 TURBO EPS 

 

 

Verify #2 

ATV B 

 

*The curb mass values in this table reflect the worst case factory configuration. The values in CSI.7 include 

additional accessory weight. 

  EPA Classification California Classification 

 MASS CLASS 

INFORMATION* 

NAME TYPE NAME TYPE 

 

Curb Mass: 732 

 

 

 

California Sales: 555 

RZR XP TURBO 

EPS 

(50 State Model) 

 

Verify #3 

ATV B RZR XP TURBO 

EPS 

(50 State Model) 

 

Verify #4 

ORSV 

 

Curb Mass: 828 

 

 

 

California Sales: 880 

RZR XP 4 TURBO 

EPS 

(50 State Model) 

 

Verify #5 

ATV B RZR XP 4 TURBO 

EPS 

(50 State Model) 

 

Verify #6 

ORSV 

 

Curb Mass: 846 

 

RZR XP EPS 

TURBO S 

(49 State Model) 

 

Verify #7 

ATV B N/A N/A 

 

Curb Mass: 849 

 

 

 

California Sales:360 

RZR XP EPS 

TURBO S 

(50 State Model) 

 

Verify #8 

ATV B RZR XP EPS 

TURBO S 

(50 State Model) 

 

Verify #9 

ORSV 

 

Curb Mass: 952 

 

RZR XP 4 EPS 

TURBO S 

(49 State Model) 

 

Verify #10 

ATV B N/A N/A 
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Curb Mass: 955 

 

 

 

California Sales:555 

RZR XP 4 EPS 

TURBO S 

(50 State Model) 

 

Verify #11 

ATV B RZR XP 4 EPS 

TURBO S 

(50 State Model) 

 

Verify #12 

ORSV 

 

Curb Mass: 821 kg 

 

RZR XP TURBO S 

VELOCITY 

(49 State Model) 

 

Verify #13 

ATV B N/A N/A 

 

Curb Mass: 826 kg 

 

 

 

California Sales: 270 

RZR XP TURBO S 

VELOCITY 

(50 State Model) 

 

Verify #14 

ATV B RZR XP EPS 

TURBO S 

VELOCITY 

(50 State Model) 

 

Verify #15 

ORSV 

 

Curb Mass: 920 kg 

 

RZR XP 4 TURBO 

S VELOCITY 

(49 State Model) 

 

Verify #16 

ATV B N/A N/A 

 

Curb Mass: 925 kg 

 

 

 

California Sales: 160 

RZR XP 4 TURBO 

S 

VELOCITY 

(50 State Model) 

 

Verify #17 

ATV B RZR XP 4 EPS 

TURBO S 

VELOCITY 

(50 State Model) 

 

Verify #18 

ORSV 

 

Verify Code Name 

• CSI.5, EDV1       Model Name: Code 1 = RZR 1000 XP TURBO 

• CSI.5, EDV2       Model Name: Code 2 = RZR XP 4 TURBO S 

 

Vehicle Dimensions 

Vehicle Length Width Height Track Width Wheelbase 

RZR XP TURBO EPS 119” 64” 73.75”  54.4” 90” 

RZR XP 4 TURBO EPS 146” 64” 73.75” 54.4”  117” 

RZR XP TURBO S  122” 72” 75”  63.5” 90” 

RZR XP 4 TURBO S  149” 72” 76.5” 63.5” 117” 

RZR XP TURBO S VELOCITY 122” 72” 75” 63.5” 90” 

RZR XP 4 TURBO S VELOCITY 149” 72” 76.5” 63.5” 117” 

 

Adjustable Parameters  

Per 40CFR 1051.115(c). 

Seatbelt Interlock – This vehicle is equipped with seatbelts that have a manually operated buckle.  During 

operation with the driver seatbelt buckled, the vehicle speed is limited to the normal maximum speed for 

safe operation. When the driver’s seatbelt is unbuckled, the vehicle speed is limited to 15 mph.  

 

SpeedKey Accessory – The Speed Key Accessory is not offered for the RZR TURBO models.  
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Tested EIM’s  

The test EIM for engine family LPOLX.924PFC family is 1080 kg as shown in CSI.5 EDV 2, which 

accounts for heavier mass configurations as described in EPA Policy CD13-10 (ATV/UTV).  The 

deterioration vehicle was tested at EIM of 1200 kg as shown in CSI.5 EDV 1. 

 

VECI - Emissions Control Labels 

Engine Family LPOLX.924PFC consists of an 924cc 4-stroke engine only. 

 

 
 

 

VECI – Label Location 

RZR XP TURBO EPS - The VECI label is located in the left front wheel well as shown in the picture 

below. 

Confidential Business Information 

 

Test Procedures and Underlying Information 
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RZR XP 4 TURBO EPS 

 
 

 

 

RZR XP EPS TURBO S 
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Consumer Hangtags 

The hangtag will be located on the steering wheel or transmission lever. 
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Imported Engine 

Polaris regularly imports partially complete off-road recreational vehicle engines from its Mexico 

based subsidiary North Pole Star in Monterey Mexico for final assembly into certified recreational 

vehicles per 40 CFR 1051 at Roseau, MN, Milford, IA, and or Huntsville, AL. The importation is 

conducted using the partially complete engine provisions of 40 CFR Part 1068, using a hangtag as shown 

below. 
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EDV.2 Exhaust Emissions Certification Test Data 

 
 

 

 

Exhaust Emissions Certification Lab 

The emissions data provided in this application were produced at the Polaris Wyoming, Minnesota 

Emission’s Lab. 
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Test Procedures and Underlying Information 
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Adjustable Perameter Seat Belt Interloc Exhaust Emissions  

Emissions Data – Seatbelt Interlock unlatched setting (15 mph). Not ran on MY2019 calibration 
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Driver Validation Report – Seatbelt Interlock 
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February 8, 2018                                                       Page 15 of 117 

 

Confidential Business Information © Polaris Industries Inc. 40CFR 1068.10 

 

Emissions Certification Fuel Confidential Business Information 

 

Test Procedures and Underlying Information 
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Catalyst Information 
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Aftertreatment Device Details 
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Catalyst Location 
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Catalyst Print 
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Turbo 
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Aftertreatment Device Details 
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AECD’s  

50 State Models 

 
 

 

 

 

 

MY20 Polaris ORV AECD Table

 

Table 1.  AECD Chart  

AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Alternate Air-Fuel 

Ratio (AFR) and 

Ignition Timing 

Maps

Not applicable Not applicable Not applicable
This vehicle does not have multiple AFR and Ignition Timing maps.  There are 

no user selectable AFR and Ignition timing modes.
Not applicable Not applicable

Altitude Operation

AECD 1

Fuel mass correction for 

changes in atmospheric 

pressure

Barometric 

pressure, throttle 

position, manifold 

pressure, engine 

speed

Fuel injector on-

time, ignition 

timing, end of 

injection timing

40 CFR 1051.115(f) (1) The conditions are substantially included.

This function provides continuous compensation for changes in barometric 

pressure.  System is airflow based and maintains the same thresholds for fueling 

and transient performance.  System targets consistent fuel and spark operation 

at all altitudes.  This provides consistent emission control system performance 

and drivability performance at varying altitudes. 

Entry:  This AECD is active at ambient atmospheric pressures below 101.3kPa, which corresponds to altitudes greater than sea level. No additional corrections 

are made at ambient pressures below 65.8kPa, which corresponds to an altitude of approximately 11,900ft

Exit:  This AECD is inactive when atmospheric pressure is at or above 101.3kPa, which corresponds to altitudes below sea level

Example:  The vehicle is operated at high elevation where the ambient pressure is 85kPa, corresponding to an altitude of approximately 5000 feet at 20 degC.  

The air is less dense than at sea level by a factor of 0.85 (85 kPa / 101.3 kPa = 0.85).  The system therefore reduces the injected fuel mass by a factor of 0.85 to 

maintain a stoichiometric air fuel ratio in the thinner air.  The system maintains this 1:1 relationship between ambient pressure and pressure correction 

factor at all ambient pressures greater than 65.8 kPa.

Yes

Normal Engine 

Operation where 

AFR is Rich or Lean 

of Stoich

AECD 2

Closed loop fuel control 

entry criteria - Wideband 

Sensor

Oxygen sensor 

resistance, engine 

speed, manifold 

pressure, intake 

air temperature, 

engine coolant 

temperature, 

throttle position, 

system voltage

Fuel injector on-

time, closed loop 

fuel control

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is necessary to optimize catalyst conversion efficiency.  Closed loop 

fuel control also reduces vehicle-to-vehicle emissions performance variability.  

Closed loop enable criteria is dependent on heated exhaust gas oxygen sensor 

HO2S readiness which is a function of the heated oxygen sensor element warm-

up.

Entry:  Closed loop fuel control is enabled each time after the ignition key is turned on and the engine is started, when all of the following conditions are 

met:

1) Oxygen sensor warm-up criteria has been met (sensor electrical heating begins when the sensor temperature exceeds the dew point temperature of 80C, 

ensuring the O2 sensor is not damaged by condensation.  The  O2 sensor is ready to use when its element temperature reaches 720C as indicated by its 

internal resistance.  The sensor element temperature is controlled to 750C with feedback control of the heater.  The time after start to enter closed loop 

varies based on initial engine coolant temperature, with the system taking longer to enter closed loop at cold temperatures and shorter at warmer 

temperatures. 

2) No fuel injection cut requests are active and at least 3 grams of integrated mass airflow have been consumed since the last injection cut.  Fuel injection can 

be cut during large vehicle deceleration events, engine or vehicle speed limitation (see AECD 14 and 15) 

3)Fuel injection cut for catalyst damaging misfire is not active

Exit:  Closed loop fuel control is exited when any of the following condtions occurs:

1) Oxygen sensor element temperature falls below 715C. 

2) Fuel injection Cut Request is active. Fuel injection cut events can be experienced during large vehicle deceleration events or during engine speed or 

vehicle speed limitation (See AECD #14 and #15) or in response to diagnosis of catalyst damaging misfire

3) The engine stops running as indicated by engine speed = 0 RPM

Example 1:  The system enters closed loop within 75sec after start at 20C engine temperature and within 40sec after start at 100C engine temperature.

Example 2: The vehicle is being operated at 1250 rpm with a relative load of 25% and throttle position of 5%.  The throttle position is increased to 100%.   

Relative load increases to 200% and engine speed increases to 7700rpm.  During this large transient acceleration event closed loop control is exited for 0.9 

seconds. 

Yes

Polaris Engine Family KPOLX.924PFC

SAE J1930 Codes: SFI, EVAP, TWC, H02S, CAC, & TC 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR XP EPS 

TURBO S, RZR XP 4 EPS TURBO S

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, and the US EPA regulations in Part 2 of Title 40 of the Code of 

Federal Regulations.  The entire content of this document is confidential trade secret information pursuant to § 91011 of the California Code of Regulations.  Contact: General Counsel, Polaris Industries Inc., 

2100 Hwy 55 Medina MN 55340.  Phone: 763/542-0500.
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Normal Engine 

Operation where 

AFR is Rich or Lean 

of Stoich

AECD 3

Lambda Modulation at 

Stoichiometric AFR - 

Wideband Sensor

Oxygen in 

exhaust, Intake 

Manifold 

Pressure, Intake 

Manifold 

Temperature, 

Engine Speed,  

Coolant 

Temperature, 

Throttle Position, 

Barometric 

Pressure

Fuel injector on-

time

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is an integral part of closed loop fuel control which is used to optimize 

catalyst conversion efficiency. Lambda is modulated rich/lean to allow the 

catalyst to efficiently convert exhaust gas constituents.

Entry:  Lambda Modulation at Stoichiometric AFR is active when all of the following conditions are met:

1) Closed Loop Fuel Control is active, see AECD 2

2) Lambda Target is 1 (Stoichiometric AFR), See AECD 5, AECD 6 and AECD 17 for conditions where Lambda target may not be 1

3) Modeled Catalyst Temperature is greater than 100 deg C

4) Engine Coolant Temperature is greater than -48 deg C

5) Effective fuel injector open time is greater than 0.8 ms, which is the minimum injection duration for stable fuel metering.

6)A large transient enrichment/enleanment event is not active, see AECD4

7)ECU estimated mass airflow is less than 220 kg/hr

Exit:  Lambda Modulation at Stoichiometric AFR is exited any time any one or more of the entry conditions are not met.

Example:  The engine is being operated steady state at 4700rpm and 12% accelerator pedal input.  The Lambda Modulation modulates lambda +/-2% of 

stoichiometric to optimize catalyst efficiency.

Yes

Normal Engine 

Operation where 

AFR is Rich or Lean 

of Stoich

AECD 4

Transient 

enrichment/enleanment 

based on rate of change of 

throttle position 

Throttle position, 

manifold 

pressure, engine 

temperature, 

intake air 

manifold 

temperature, 

barometeric 

pressure, and 

engine speed

Fuel injector on-

time

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is required because the physics of pressure changes in the inlet 

manifold cause evaporation and condensation of fuel when the throttle position 

changes rapidly.   This directly impacts the combustibility of fuel that enters the 

combustion chamber.  Transient fuel modifications offset the phase changes to 

deliver a stoichiometric mixture for combustion.  When the throttle is opened 

faster than a calibrated rate or the load detection (airflow based) increases 

faster than a calibrated rate, the system will provide a transient fuel pulse so 

the engine combustion will remain stable and prevent the engine from stalling.  

Throttle and load based transient pulses are temporary while the transient 

conditions exist.  The result is the system is trying to deliver a consistent AFR to 

the combustion chamber.

Entry:  Transient fuel compensation is activated after 1.5 seconds after engine start at all engine temperatures.  The transient compensation factor increases 

with increasing throttle

Exit:  The transient fuel compensation function is exited when the engine is stopped.

Example 1:  Vehicle is stopped and engine is idling at 1200rpm.  The accelerator pedal position is 0% and the manifold pressure is 60kPa.  The accelerator 

pedal is pressed to 10% to drive the vehicle away.  The manifold pressure increases to 80kPa during the transient and a 10% transient fuel correction factor is 

applied to maintain the stoichiometric AFR target (Lambda 1).

Example 2:  Vehicle is driving at 54km/h and engine is at 6000rpm.  The accelerator pedal position is 25% and the manifold pressure is 100kPa.  The accelerator 

pedal is pressed to 100%.  The manifold pressure increases to 138kPa during the transient and a 4% transient fuel correction factor is applied to maintain the 

stoichiometric AFR target (Lambda 1).

Example 3:  Vehicle is driving at 100km/h and engine is at 6750rpm.  The accelerator pedal position is 15% and the manifold pressure is 74kPa.  The accelerator 

pedal is pressed to 35%.  The manifold pressure increases to 111kPa during the transient and a 2.2% transient fuel correction factor is applied to maintain the 

0.92 lambda (13.5 AFR) target.

Yes

Normal Engine 

Operation where 

AFR is Rich or Lean 

of Stoich

AECD 5

Cold start and warm-up 

enrichment

Engine coolant 

temperature, 

engine cycles 

since start, 

manifold absolute 

pressure, 

barometric 

pressure and 

engine speed

Fuel injector on-

time, 

target lambda (AFR)

40 CFR 1051.115(f)(3) Applies only to starting. 

This AECD is needed because at colder engine temperatures fuel vaporization is 

limited  and additional fuel is needed to maintain the target air/fuel ratio.  

During a cold start and subsequent engine warm-up, the system will enrich the 

fuel charge to provide engine combustion stability and prevent stalling.  Once 

the engine combustion is stable based on the sensed parameters, the system 

will enter normal fuel control.

The enrichment maps are based on engine coolant temperature at engine start, 

current engine coolant temperature,  the number of engine cycles that have 

been completed, engine speed, and manifold absolute pressure.  As the engine 

warms up and more injection cycles have been delivered, the enrichment 

multiplier bleeds off and returns to stoichiometric AFR target.

Entry:  Cold start and warm-up enrichment is enabled each time the key is turned on and the engine is started.

Exit:  Normal engine operation resumes when the engine coolant temperature reaches 73C and more than more than 620-1000 engine cycles have occurred 

since engine start, depending on initial coolant temperature as target AFR reaches stoichiometric.  Colder starting temperatures take more cycles to reach 

stoichiometric AFR.

Example:  At 20C the vehicle is started up and idled.  The cold start AECD enrichment decays away rapidly as the engine warms,  such that 15 seconds after 

engine start-up (188 engine cycles) the total enrichment is 23%, and 30 seconds after engine start-up (358 engine cycles) the total enrichment is 15%.  Sixty 

seconds after engine start-up (698 engine cycles) the enrichment is 5%.  The control system switches into closed loop (AECD 2)  81 seconds after the engine 

start. 

Yes
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Normal Engine 

Operation where 

AFR is Rich or Lean 

of Stoich

AECD 6

High RPM and high load 

base map enrichment

Throttle position, 

manifold 

pressure, and 

engine speed, 

barometeric 

pressure, intake 

air manifold 

temperature

Fuel injector on-

time, 

target lambda (AFR)

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve seats, and 

exhaust system components.  At high engine speeds and high load conditions, 

the system enriches the engine from stoichiometric operation.  The enrichment 

is necessary to keep the exhaust gas temperatures from becoming too high and 

damaging the engine, vehicle, or emissions control equipment. 

Entry:  High RPM and high load enrichment is enabled when engine speed and manifold pressure cause exhaust gas temperature to exceed 850C to 950C 

(depending on specific vehicle conditions) to maintain safe engine and/or emissions control equipment operation.  This EGT condition generally occurs when 

the engine speed exceeds 7500 rpm and/or engine relative load of 90 %.  This region is anywhere the base lambda target table is not equal to 1.

Exit:  Normal engine operation resumes when engine speed is below 7500 rpm and engine relative load of 90% and base lambda target table is equal to 1 

where exhaust gas temperatures are safe for engine, exhaust, and emissions control equipment.

Example:  Vehicle is driving at 112km/h and the engine speed is 6750 rpm.  Throttle position is 32% and realtive load is 85% .  The base map enrichment under 

these conditions has a target lambda of 0.95 in order to maintain exhaust gas temperatures of 932 deg C and prevent damage to the engine, vehicle, or 

emissions control equipment.

Yes

Normal Engine 

Operation where 

Spark is Retarded 

from Base

AECD 7

Transient spark retard

Manifold 

pressure, engine 

coolant 

temperature, air 

temperature, 

barometric 

pressure, and 

engine speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to prevent combustion knock during rapid relative load 

transients and allow the knock detection (AECD 9) function to adjust to engine 

mechanical noise level at the new operating condition.  During transient load 

events, ignition timing is retarded to prevent potentially damaging combustion 

knock.  Transient spark retard is temporary while the transient conditions are 

present (generally about 1s).  When the transient conditions are no longer 

present, the engine returns to base spark map operation.

Entry:  This AECD is activated based on change in throttle position to prevent combustion knock during rapidly changing relative load and in-cylinder 

conditions.  Transient spark retard is activated when the following conditions are true.

1) The engine has been started and is running

2) Coolant temperature is greater than 50 deg C

3) Fuel cut is not active

4) Cycle-to-cycle difference in relative load (function of manifold air temperature, driven by throttle change) is greater than a calibrated threshold based on 

engine speed and initial relative load.  Below 74% relative load, the required change in load to activate transient spark retard is 100% per cycle and above 74% 

relative load, the required change in relative load is 3-4% per cycle.  When the conditions for transient spark retard are active, ignition timing is retarded by 

2.25 degrees.

Exit: Normal engine operation resumes 22 to 45 cycles after relative load is stabilized depending on engine speed with the delay being longer at higher 

engine speed. After this time, ignition timing will return to base value at a rate of 0.8 degrees per crankshaft revolution.

Example:  The engine is operating at 5500 rpm and 28% throttle position, corresponding to a relative load of 70%.  The throttle position is quickly increased to 

100%, corresponding to a relative load of 207%.  The change in relative load per cycle exceeds 4% per cycle, so transient spark retard is activated.  Base 

ignition timing is 28.5 degrees before top dead center (BTDC).  The transient spark retard function reduces ignition timing to 26.25 deg BTDC (28.5deg - 

2.25deg = 26.25deg) during the transient event.  

Yes

Engine Protection

AECD 8

High altitude turbocharger 

speed limiting

Barometric 

pressure, boost 

pressure, engine 

speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to prevent turbocharger damage due to turbine wheel 

over-speed during low barometric pressure operation.  Turbocharger shaft 

speed increases as altitude increases and barometric pressure drops when 

absolute boost pressure is held constant.  At some altitude, the turbocharger 

will be operating at its design limit speed, and boost pressure must be reduced 

above this altitude to control turbocharger shaft speed, preventing turbocharger 

damage.

Entry: Turbocharger speed limiting is activated when barometric pressure indicates that turbocharger will overspeed beyond the design limit of 180,000 rpm 

if boost pressure is not limited.  On this vehicle, the waste gate-controlled boost pressure limitation begins at 93.5 kPa barometric pressure, which 

corresponds to an altitude of 2200 ft.

Exit: Normal engine operation resumes when the barometric pressure returns to a value above 93.5 kPa.

Example:  The engine is operating at 7750 rpm, 100% throttle at 86 kPa barometric pressure.  Boost pressure is limited to 197 kPa absolute via wastegate 

control to limit turbocharger speed to 176,000 rpm.  The AFR and ignition timing continue to operate on the base maps for the resulting manifold absolute 

pressure and engine speed.

No
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Engine Protection

AECD 9

Spark retard during 

active knock control

(Knock Control)

Knock sensor 

signal, manifold 

pressure, 

manifold 

temperature, 

barometric 

pressure, engine 

coolant 

temperature, and 

engine speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents.

This AECD is required to protect the engine from potentially damaging 

combustion knock. 

When knock is detected, the spark timing is retarded 0.75 to 1.5 deg per 

detected knock event on each cylinder until knock is no longer detected up to a 

maximum of 9 degrees of retard.  Once knock is no longer detected, the spark 

slowly ramps back to the base spark map.

Entry: Spark Retard for Knock Control is activated when all of the following conditions are met:

1) The engine is started and running

2) Coolant temperature is greater than 50 deg C

3) Relative load is greater than 100% or Transient Spark Retard (AECD 7) is active

4) Knock is detected by the knock sensor

Exit: Spark Retard for Knock Control  is deactivated when any of the following condtions are met

1) Coolant Temperature falls below 48 deg C

2) Relative load falls below 100%

3) Transient spark (AECD 7) deactivates while relative load is below 100% 

4) Spark retard for detected knock has decayed back to 0 degrees of retard without detecting additional knock events.  Spark is advanced back to base timing 

at a rate of 0.75 deg every 1.0 to 1.2 seconds that knock is not deteced depending on engine RPM.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,200 rpm,  relative load of 190% and the intake manifold 

temperature is 55C.  On Cylinder # 1, four (4) knock events are detected over a period of 0.1 seconds, resulting in a knock retard of 6 deg on that cylinder.  

Once the knock events are no longer deteced, spark advances 0.75 deg every 1.2 seconds until knock is detected again.

No

Engine Protection

AECD 10

Boost pressure reduction 

during active knock control

Knock sensor 

signal, boost 

pressure, and 

engine speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents.

This AECD is required to protect the engine from potentially damaging 

combustion knock as well as protect engine and emissions control components 

from damage due to excessively high exhaust gas temperatures.  Knock control 

works by retarding spark, and retarding spark excessively at full power results in 

extremely high exhaust gas temperatures. Reducing boost in situations with 

large amounts of knock retard will simultaneously reduce the tendency to knock 

as well as help control exhaust temperatures.

Entry: Boost is ramped downward via wastegate control when knock control (AECD 9) is actively reducing spark advance by an average of 6.75 degrees or more 

between the two cylinders.  Boost is reduced until it reaches a minimum value or average knock retard is less than 6.75 degrees.

Exit: Boost pressure is ramped back to the standard level over time when knock control (AECD 9) is active and the average knock retard value between the 

cylinders is less than 2.25 deg.  Normal engine operation resumes when the boost pressure has been ramped completely back to the normal target.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,000 rpm and manifold pressure of 208 kPa, and the 

intake manifold temperature is 55C (normal operating temp at 91F ambient).  Knock is detected on both cylinders, and averages more than 6.75 deg of knock 

retard for 2.2 seconds.  Boost is reduced by 17 kPa over this time period.  Ignition timing will be retarded from the base map in this condition via AECD 9 and 

fueling will be enriched from base maps to limit EGT via AECD 17.

No

Engine Protection

AECD 11

Intake Manifold Air 

Temperature Based 

Ignition Timing Retard

Engine Speed, 

Intake Manifold 

Pressure, Intake 

Manifold Air 

Temperature, 

Coolant 

Temperature, 

barometric 

pressure

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to prevent damaging combustion knock by retarding 

ignition timing when engine temperatures indicate spark retard is required to 

prevent knock.  An engine's tendency to have combustion knock increases as 

coolant temperature and intake manifold air temperature increase. Combustion 

knock also generally occurs at higher engine load.  

Entry: This AECD is activated above 60C intake manifold air temperature and when engine relative load is greater than 110% at speeds below 4000 rpm 

ramping to relative load greater than 30%at 7000 rpm.  

Exit: This AECD is deactivated below 60C intake manifold temperature and whenengine relative load is less than 110% at speeds below 4000 rpm ramping to 

relative load less than 30%at 7000 rpm.  

Example:  The engine is operated at relative load of 190% and 8000 rpm.  At 70C intake manifold temperature and 95C coolant temperature, the system will 

retard spark by 5 degrees.

No

Engine Protection

AECD 12

Intake Manifold Air 

Temperature Based Boost 

Limitation

Engine Speed, 

Intake Manifold 

Air Temperature

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to prevent damaging combustion knock by limiting boost 

pressure when intake manifold air temperature rises above a level likely to 

cause combustion knock.  It also limits boost at low intake manifold air 

temperatures to prevent engine damage due to higher air density at lower 

manifold air temperatures.

Entry: This AECD is activated when intake manifold air temperature exceeds 70 deg C, or falls below 45 deg C.

Exit: This AECD is deactivated when intake manifold air temperature is between 45 and 70 deg C

Example 1 (high temperature): At 80 deg C intake manifold air temperature, maximum boost at 8000 rpm is reduced by 62 kPa to help prevent damaging 

engine knock.

Example 2 (low temperature): At 15 deg C intake manifold air temperature, maximum boost at 8000 rpm is reduced by  10.3 kPa to maintain engine power 

output at a safe level.

Under either of these conditions, AFR and ignition timing continue to operate on the base maps for the resulting manifold absolute pressure and engine 

speed.

No
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AECD Group
AECD 

Number and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Engine Protection

AECD 13

Coolant overheat 

protection - engine airflow 

limiting

Engine coolant 

temperature, 

manifold 

pressure, intake 

manifold air 

temperature, 

barometeric 

pressure 

Throttle position, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to protect the engine from potentially damaging coolant 

temperatures.  A three stage approach is used as described in the example.

Entry:  This AECD is activated when the engine coolant temperature exceeds a threshold for safe operation of 111C or 108C depending on model.  

Exit:  Normal engine operation resumes when the engine coolant temperature drops below 111C or 108C depending on model.

Example: The engine is being operated and coolant temperature increases above the threshold for safe operation of 111C.  The ETC system will enter Stage 1 

overheat and limit the throttle position to limit vehicle performance to 20-25 MPH maximum and therefore the cooling system demand.  If the coolant 

temperature continues to increase, Stage 2 power reduction will apply additional throttle limiting to limit vehicle performance to 3-10 MPH maximum to 

further reduce the cooling system demand.   If the coolant temperature continues to increase engine shutdown will occur at 119C.  AFR and ignition timing 

continue to operate on the base maps for the resulting manifold absolute pressure and engine speed. 

No

Engine Protection
AECD 14

Engine Speed Limiting
Engine speed

Throttle position, 

ignition timing, and 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to protect the engine from potentially damaging engine 

speeds.

Entry: This AECD is activated when the engine speed exceeds 8800 RPM.

Exit: normal engine operation resumes when the engine speed drops below the threshold of 8800 RPM.

Example:  The engine is being operated and engine speed increases above the threshold for safe operation of 8800 RPM.  The electronic throttle control 

system enters engine speed limiting and reduces the throttle position and retards spark to maintain engine speed at the 8800 rpm limit.  If engine speed 

exceeds 9100 RPM injection cut will also be used to reduce engine speed below 8800 rpm.  AFR continues to operate on the base maps for the resulting 

relative load and engine speed.

No

Vehicle 

Protection/Operat

or Safety

AECD 15

Vehicle Speed Limiting Vehicle speed

Throttle Position, 

ignition timing, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is required to prevent the vehicle from being operated at unsafe 

speeds.

Entry: This AECD is activated when the  measured vehicle speed is within 12 km/h of the maximum vehicle speed.

Exit: Normal engine operation resumes when the measured vehicle speed is no longer within 12 km/h of the maximum vehicle speed.

Example: The vehicle is in high gear where it is limited to 121 km/h.  At 109 km/h, an engine controller is enabled that limits throttle position and ignition 

timing to maintain vehicle speed at or below 121 km/h.  AFR continues to operate on the base maps for the resulting relative load and engine speed, where 

ignition timing may be retarded to reduce torque.

No

Engine Protection

AECD 17

Exhaust Gas Temperature 

Based Component 

Protection Enrichment

Engine Speed, 

Intake Manifold 

Pressure, Intake 

Manifold Air 

Temperature, 

barometric 

pressure,  Coolant 

Temperature, 

Knock Sensor 

Signal

Fuel injector on-

time

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve seats, 

turbocharger, and exhaust system components.  At sustained high engine 

speeds and high load conditions, the system enriches the engine from the base 

lambda target map.  This AECD also provides additional enrichment in the case 

where EGT is elevated due to Knock Retard (AECD 9) or high intake manifold 

temperatues (AECD 11) at high speed and load.  This AECD provides minimum 

required enrichment to reliably maintain EGT at or below 950 deg C across a 

wide range of ambient conditions and fuel quality.  The enrichment is necessary 

to keep the exhaust gas temperatures from becoming too high and damaging 

the engine, vehicle, or emissions control equipment. 

Entry: This AECD is activated when the modeled exhaust gas temperature at the inlet of the turbocharger reaches 925 deg C.

Exit: Normal engine operation resumes when the modeled exhaust gas temperature at the inlet of the turbocharger returns to below 885 deg C.

Example: The engine is operating at 5200 rpm, 48% relative load and lambda target of 1 in closed loop fuel control on 91 octane fuel.  The EGT is 885 deg C at 

this condition.  The throttle is then stepped to 100%  Fueling is enriched through the base map as the engine speed and load increase.  Modeled EGT reaches 

925 deg C in 2.5s with lambda target of 0.8 (Base Map setting).  The component protection lambda target ramps in and takes over as the lambda target after 

3.6s.  At 5.8s the lambda target stabilizes at 0.72 with no knock detected.  Peak measured EGT is limited to 937 deg C in event used for this example.

In the event that knock is detected, additional enrichment is required to maintain EGTs below 950 deg C.  At 6.75 deg of knock retard (average of both 

cylinders, AECD 9) the component protection lambda target reaches its limit of 0.68 and boost pressure is reduced to control knock and EGT (AECD 10).

No

Evaporative 

Emission Purge 

Control

AECD 19

Purge Disabled (Turbo)

Engine speed, 

intake manifold 

pressure, engine 

temperature, 

intake manifold  

temperature, 

barometric 

pressure

Purge valve duty 

cycle

40 CFR 1051.115(f)(1) The conditions are substantially included in FTP-78 cycle 

(UDDS)

This AECD is required to prevent an AFR excursion rich or lean of target.  A 

sustained rich or lean excursion reduces the effectiveness of tailpipe emissions 

control. Note that the system contains a mechanical check valve to prevent 

boost pressure from pressurizing the fuel tank or back-purging the evaporative 

emissions canister to the atmosphere.

Entry:  This AECD is activated when any of the following conditions are met:

2) Coolant temperature is below 68° C

3) Engine is in open loop fuel control (See AECD 2)

4) Effective fuel injector open time is equal to 0.8 ms, which is the minimum injection duration for stable fuel metering and minimum allowed by the control 

system.

5) A large transient enrichment/enleanment event is active, (See AECD4)

6) Engine lambda target is not equal to 1 (See AECDs 5, 6, 17)

7) Long Term Fuel Trim is active

8) Manifold pressure is less than barometric pressure.   This function is achieved by a mechanical check valve as opposed to ECU function.   

Exit:  Purge control is enabled when none of the entry criteria are true.

Example 1:  The engine is operating in closed loop fuel control at 4500rpm and 33% relative lod.  The purge valve duty cycle is 65%.  Closed loop fuel adaption 

becomes active for a duration of 45 seconds to allow long term fuel trim, during this phase the purge valve duty cycle becomes 0%. 

Example 2: The engine is started with a coolant temperature of 23° C and the purge valve duty cycle is 0%. Once the engine temperature gets above 68° C and 

operating in closed loop fuel control with a lambda target of 1, the purge valve control begins normal operation.

Yes

Evaporative 

Emission Purge 

Control

AECD 20

Purge During Component 

Protection

Engine speed, 

throttle position, 

intake manifold 

pressure, 

barometric 

pressure

Purge valve duty 

cycle

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or accidents. 

This AECD allows purge in situations where manifold pressure is less than 

atmospheric but the engine lambda target is richer than 1.  Note that the system 

contains a mechanical check valve to prevent boost pressure from pressurizing 

the fuel tank or back-purging the evaporative emissions canister to the 

atmosphere.

Entry:  This AECD is activated when the following conditions are met:

1) Engine temperature is above 68° C

2) Lambda target is richer than 1 . Lambda target rich of 1 is described in AECD 5, 6 and 17. 

3) Throttle position less than 27%.  This is to prevent holding the purge valve open under condtions where flow is not possible due to intake manifold 

pressure greater than barometric pressure.

4) Manifold pressure is less than barometric pressure.   This function is achieved by a mechanical check valve as opposed to ECU function.

Exit:  Normal purge control operation resumes when the engine lambda target returns to 1  and none of the conditions to activate AECD 19 are not present.

                                                                            

Example: The engine is running at 7300rpm, with 26% throttle at a lambda target of 0.99 (AECD 6 - High RPM and high load base map enrichment just 

activated).  The purge valve is opended to 43% to allow some purge flow in this condition.

Note that the lambda target is 1 for the majority of the engine's operating range where manifold pressure is less than barometric pressure.  AECD 20 will be 

activated infrequently for this reason.

No
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Sensor Table 

50 State Models In addition, all emissions-related sensors and their failure modes are listed below 

 

MY20 Polaris ORV Sensor Table

Table 2 - Sensor Failure Response

Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Engine Coolant 

Temperature (ECT)

System defaults to 

modeled temperature
Coolant Temperature

MIL is set.  Engine operation is transparent to user if temperature 

model is accurate.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If ECT sensor fails while the engine is running, the ECT scales to a 

default temperature calculated from the last valid temperature and 

engine air flow rate, as indicated in the example at right.

If the ECT sensor fails while the engine is off, intake air temperature is 

used as a starting point and then the ECT scales to a default 

temperature based on engine air flow rate.  There is no change in 

emissions control parameters during an ECT fault.

Throttle Position 

Sensor 1 & 2  (TPS 1 & 2)

De-power throttle, limit 

engine speed with 

ignition timing and/or 

injection cut

Throttle Blade Position

MIL is set; limp-home active (see Fault Example column at right).  

Electronic throttle cannot determine throttle blade position.  

Engine output is limited to allow for operator controllable limp-

home operation by ignition timing and/or injection cut.  Closed 

loop fuel control is disabled and ignition timing is retarded for 

operator safety.

If the TPS sensor fails, An electronic throttle control (ETC) limp home 

mode is activated for operator safety.  The system uses fuel and/or 

spark cut to force engine speed to a 1650rpm idle and allows the 

vehicle to drive at slow speeds with accelerator pedal input so that the 

vehicle can be limped home. The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition.

Single APP sensor 

failure – limit output for 

limp-home.

MIL is set; limp-home active (see Fault Example column at right).  

System does not have a redundancy check for driver requested 

accelerator pedal position.  Driver requested throttle is limited to 

allow for controllable limp-home operation.  Closed loop fuel 

control remains active, no elements of the emissions control 

system are disabled.

If a single Accelerator Pedal Position (APP) sensor failure occurs, An 

ETC limp home mode is activated for operator safety.  The system 

limits the accelerator pedal position output to 25%, and the turbo boost 

control is disabled.  There are no changes to emissions control 

parameters.

Dual APP sensor failure - 

force elevated idle for 

limp-home with ignition 

timing and/or injection cut

MIL is set; limp-home active (see example at right). System does 

not have a method to determine driver requested accelerator 

pedal position.  Engine output is limited to elevated idle to allow 

for controllable limp-home operation by spark retard and/or fuel 

cut.   Closed loop fuel control is disabled and ignition timing is 

retarded for operator safety.

If both APP sensors fail, An ETC limp home mode is activated for 

operator safety.  The system forces engine speed to 1650rpm using 

ignition timing and/or injection cut.  The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition that is necessary for operator safety.

Accelerator Pedal Position 

Sensor 1 & 2 (APP 1 & 2)

Accelerator Pedal 

Position

Polaris Engine Family KPOLX.924PFC

SAE J1930 Codes: SFI, EVAP,  TWC, WR-H02S, CAC, & 

TC 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR XP EPS 

Polaris Industries Inc. requests confidential treatment of the information 

contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, 

and the US EPA regulations in Part 2 of Title 40 of the Code of 

Federal Regulations.  The entire content of this document is 

confidential trade secret information pursuant to § 91011 of the 

California Code of Regulations.  Contact: General Counsel, Polaris 

Industries Inc., 2100 Hwy 55 Medina MN 55340.  Phone: 763/542-

0500.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Barometric Absolute Pressure

System defaults to 

alternate measured 

barometric pressure, 

boost / wastegate control 

is disabled

Barometric Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the barometric pressure sensor fails while the engine is running, the 

last valid barometric pressure is held for the remainder of the ignition 

cycle.

If the barometric pressure sensor fails while the ignition is off, the 

system uses the pressure from the MAP sensor when ignition is turned 

on and holds that value for the remainder of the ignition cycle.

Boost Absolute Pressure Boost control is disabled Boost Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost pressure sensor fails, boost control is disabled and engine 

performance will be limited.  The system substitutes the current 

barometric pressure for the upstream intake pressure (boost pressure) 

in the airflow calculation.

Boost Temperature Boost control is disabled Boost Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost temperature sensor fails while the engine is running, boost 

control is disabled and engine performance will be limited.  The system 

adds a modeled upstream air temperature (boost temperature) 

modifier to the current intake air temperature for a modeled upstream 

air temperature in the airflow calculation.

Intake Manifold Air Temp 

Sensor (IAT)

Systems defaults to 

modeled temperature, 

boost control is disabled

Intake Air 

Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active 

and ignition timing is retarded for engine protection.

If the IAT sensors fails, the system filters from the last valid value to a 

default value.

Intake Manifold Absolute 

Pressure Sensor (MAP)

System defaults to 

throttle position for load 

determination, boost 

control is disabled

Manifold Pressure

MIL is set.  System runs speed-throttle mode and engine output 

is reduced to protect engine and emissions control system from 

damage.  User will feel engine performance is limited.  Closed 

loop fuel control remains active, no elements of the emissions 

control system are disabled.

If the MAP sensor fails, the system immediately switches from the MAP 

based airflow model to the engine speed/throttle position based airflow 

model (alpha-n).  The alpha-n model is part of the base engine 

mapping and is used in other functions during normal operation.  Boost 

control will be disabled for engine protection.

The MAP sensor is also used for barometric pressure updates so the 

barometric pressure will be a default value during a MAP sensor fault if 

no valid barometric pressure was recorded prior to the MAP sensor 

fault.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Knock Sensor
Retard ignition timing.  

Boost control is disabled.
Vibration

MIL is set.  Ignition retarded and boost control is disabled to 

ensure combustion knock is avoided in all operating conditions.  

User will feel engine performance is limited.  Closed loop fuel 

control remains active and ignition timing is retarded for engine 

protection.

If the knock sensor signal is below a threshold of background noise 

and the engine speed is above a specified value, the knock sensor 

fault will be set.  Boost control is disabled during a knock fault.

Crankshaft Engine will not run
Engine speed and 

position

MIL is set.  Without crankshaft position, the engine will not start or 

run.
Not applicable, engine will not start or run

Crankshaft Sensor Engine misfire detection
Crankshaft speed 

variation

MIL is set.  Mis-firing cylinder injector is disabled for the 

remainder of the key cycle.  Provides catalyst over-temperature 

protection

When fault mode is active, mis-fire detection is disabled in the cylinder 

that remains in operation.

Heated exhaust gas oxygen 

sensor (HO2S)

Sensor signal failure 

forces open loop fuel 

control.

Heater circuit failure 

forces unheated sensor 

operation.

Oxygen in Exhaust 

Gas

MIL is set.  Failure on signal line forces system into open loop 

fuel control.  Closed loop fuel control is disabled because it 

cannot function with an inoperable HO2S sensor.

MIL is set.  Failure on heater circuit allows sensor to operate but  

the sensor will not heat adequately to work under most 

conditions.

If the oxygen sensor signal line has a fault, the system exits closed loop 

fuel control and defaults to an open-loop map of AFR based on engine 

speed and load.  

If the heater circuit has a fault, closed loop fuel control is allowed but 

relys on exhaust heat to heat the sensor.  The exhaust stream will not 

provide adequate heat to operate the sensor under most conditions.

Vehicle Speed Sensor

System defaults to 

engine speed limit to 

maintain safe vehicle 

speeds

Vehicle speed

System defaults to engine speed limit to maintain safe vehicle 

speed operation.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If vehicle speed sensor fails, the system uses engine speed based 

limiting to limit overall vehicle speed.  The engine speed to vehicle 

speed relationship is a calibrated table with gear position and vehicle 

speed as input and engine speed as the output.

Fuel Pressure Sensor
Electrical Fault (open, 

short, intermittient)
Fuel Pressure

MIL is set.  Fuel pump is set to 100% output and fuel pressure is 

regulated to 5.4 bar by the mechanical regulator in the fuel pump 

module.  Injection time is calculated for 5.4 bar rail pressure.

If the fuel pressure sensor fails, the fuel pump is set to full power and 

the rail pressure compensation in the ECU assumes that fuel pressure 

is at the internal pressure regualtor relief pressure of 5.4 bar.
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MY20 Polaris ORV AECD Table

 

Table 1.  AECD Chart  

AECD Group
AECD Number 

and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?
Alternate Air-Fuel Ratio 

(AFR) and Ignition 

Timing Maps

Not applicable Not applicable Not applicable

This vehicle does not have multiple AFR and Ignition Timing 

maps.  There are no user selectable AFR and Ignition timing 

modes.

Not applicable Not applicable

Altitude Operation

AECD 1

Fuel mass 

correction for 

changes in 

atmospheric 

pressure

Barometric pressure, 

throttle position, manifold 

pressure, engine speed

Fuel injector on-time, 

ignition timing, end of 

injection timing

40 CFR 1051.115(f) (1) The conditions are substantially included.

This function provides continuous compensation for changes in 

barometric pressure.  System is airflow based and maintains the 

same thresholds for fueling and transient performance.  System 

targets consistent fuel and spark operation at all altitudes.  This 

provides consistent emission control system performance and 

drivability performance at varying altitudes. 

Entry:  This AECD is active at ambient atmospheric pressures below 101.3kPa, which corresponds to altitudes greater than sea level. 

No additional corrections are made at ambient pressures below 65.8kPa, which corresponds to an altitude of approximately 11,900ft

Exit:  This AECD is inactive when atmospheric pressure is at or above 101.3kPa, which corresponds to altitudes below sea level

Example:  The vehicle is operated at high elevation where the ambient pressure is 85kPa, corresponding to an altitude of 

approximately 5000 feet at 20 degC.  The air is less dense than at sea level by a factor of 0.85 (85 kPa / 101.3 kPa = 0.85).  The system 

therefore reduces the injected fuel mass by a factor of 0.85 to maintain a stoichiometric air fuel ratio in the thinner air.  The system 

maintains this 1:1 relationship between ambient pressure and pressure correction factor at all ambient pressures greater than 65.8 

kPa.

Yes

Polaris Engine Family KPOLX.924PFC

SAE J1930 Codes: SFI, TWC, WR-H02S, CAC, & TC 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR XP EPS 

TURBO S, RZR XP 4 EPS TURBO S

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, and the US EPA regulations in Part 2 

of Title 40 of the Code of Federal Regulations.  The entire content of this document is confidential trade secret information pursuant to § 91011 of the California Code of 

Regulations.  Contact: General Counsel, Polaris Industries Inc., 2100 Hwy 55 Medina MN 55340.  Phone: 763/542-0500.

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 2

Closed loop fuel 

control entry criteria

Oxygen sensor resistance, 

engine temperature, 

engine speed, manifold 

pressure, intake air 

temperature, engine 

coolant temperature, 

engine cycles since start, 

throttle position, 

barometric pressure

Fuel injector on-time, 

closed loop fuel control

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is necessary to optimize catalyst conversion efficiency.  

Closed loop fuel control also reduces vehicle-to-vehicle 

emissions performance variability.  Closed loop enable criteria is 

dependent on heated exhaust gas oxygen sensor HO2S readiness 

which is a function of the heated oxygen sensor element warm-

up.

Entry:  Closed loop fuel control is enabled each time after the ignition key is turned on and the engine is started, when the 

following conditions are met:

1) 0-1000 engine cycles have occurred since engine start, depending on initial coolant temperature as target AFR reaches 

stoichiometric (see AECD #5 - Cold start and warm-up enrichment) 

2)  oxygen sensor warm-up criteria has been met (sensor electrical heating begins when the sensor temperature exceeds the dew 

point temperature of 80C, ensuring the O2 sensor is not damaged by condensation.  The  O2 sensor is ready when its internal 

resistance reaches 700 Ohms corresponding to a sensor temperature of 540C).  The time after start to enter closed loop varies based 

on initial engine coolant temperature, with the system taking longer to enter closed loop at cold temperatures and shorter at 

warmer temperatures. 

3) Lambda target is rich of 1 (see AECD #5, #6, #17)

4) A large transient enrichment/enleanment event is not active (see AECD #4 - Transient enrichment/enleanment based on rate of 

change of throttle position)

5) Fuel injection cut request is not active.

Exit:  Closed loop is exited when relative load exceeds 90% or engine speed exceeds 7500rpm (target AFR calls for enrichment from 

stoichiometric operation), which corresponds to 80 to 100 km/h steady state depending on vehicle mass and tire size.  These exit 

conditions correspond to speeds and loads where engine protection is needed due to excessive exhaust gas temperatures. See 

AECD #6 - High RPM/High Load base map enrichment.  Closed loop fuel control is also exited during  a large transient 

enrichment/enleanment event.  Once exited, closed loop is re-entered when the relative load is below 90%, the engine speed is 

below 7500 rpm, and the target AFR calls for stoichiometric operation as described in AECD #6 in conjunction with no longer being in 

large transient enrichment/enleanment conditions.  Additionally, closed loop fuel control is exited as a result of fuel injection shut 

off events. These events can be experienced during large vehicle deceleration events or during engine speed or vehicle speed 

limitation (See AECD #14 and #15)

Example 1:  The system enters closed loop within 75sec after start at 20C engine temperature and within 40sec after start at 100C 

engine temperature.

Example 2: The vehicle is being operated at 4700 rpm with a relative load of 34% and throttle position of 19%.  The throttle position 

is increased to 46%.   Relative load increases to 69% and engine speed increases to 5400rpm.  During this large transient acceleration 

event closed loop control is exited for 0.5 seconds.

Yes
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AECD Group
AECD Number 

and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 3

Narrow-band 

switching

Oxygen in exhaust, 

Oxygen sensor resistance
Fuel injector on-time

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is an integral part of closed loop fuel control which is 

used to optimize catalyst conversion efficiency.  Narrow band 

switching heated exhaust gas oxygen sensor (HO2S) controls AFR 

to stoichiometric on average.  Minor deviations up to 5% 

rich/lean including a small asymmetry allow the catalyst to 

efficiently convert exhaust gas constituents.

Entry:  Narrow band switching is active any time closed loop fuel control is enabled.  The HO2S senses oxygen in the exhaust and 

returns a voltage value to the ECU.  The switching point of 0.45V represents a stoichiometric condition where all the oxygen in the 

exhaust has been consumed. When the HO2S voltage is below the switching point, the system recognizes a lean condition and adds 

fuel mass to the injection pulse. When the HO2S voltage is above the switching point, the system recognizes a rich condition and 

removes mass from the injection pulse.  

Exit:  Once active, Narrow Band Switching  remains active until closed loop fuel control is exited. See Closed Loop Fuel Control AECD 

2. 

Example:  The engine is being operated steady state at 5000rpm and 10% accelerator pedal input.  The narrow band switching holds 

the AFR within +/-2% of stoichiometric to optimize catalyst efficiency.

Yes

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 4

Transient 

enrichment/enlea

nment based on 

rate of change of 

throttle position 

Throttle position, 

manifold pressure, engine 

temperature, intake air 

manifold temperature, 

barometeric pressure, and 

engine speed

Fuel injector on-time

40 CFR 1051.115(f) (1) The conditions are substantially included.

This AECD is required because the physics of pressure changes in 

the inlet manifold cause evaporation and condensation of fuel 

when the throttle position changes rapidly.   This directly impacts 

the combustibility of fuel that enters the combustion chamber.  

Transient fuel modifications offset the phase changes to deliver 

a stoichiometric mixture for combustion.  When the throttle is 

opened faster than a calibrated rate or the load detection 

(airflow based) increases faster than a calibrated rate, the system 

will provide a transient fuel pulse so the engine combustion will 

remain stable and prevent the engine from stalling.  Throttle and 

load based transient pulses are temporary while the transient 

conditions exist.  The result is the system is trying to deliver a 

consistent AFR to the combustion chamber.

Entry:  Transient fuel compensation is activated after 1.8 seconds after engine start at all engine temperatures.  The transient 

compensation factor increases with increasing throttle

Exit:  The transient fuel compensation function is exited when the engine is stopped.

Example 1:  Vehicle is stopped and engine is idling at 1200rpm.  The accelerator pedal position is 0% and the manifold pressure is 

60kPa.  The accelerator pedal is pressed to 10% to drive the vehicle away.  The manifold pressure increases to 80kPa during the 

transient and a 10% transient fuel correction factor is applied to maintain the stoichiometric AFR target (Lambda 1).

Example 2:  Vehicle is driving at 54km/h and engine is at 6000rpm.  The accelerator pedal position is 25% and the manifold pressure 

is 100kPa.  The accelerator pedal is pressed to 100%.  The manifold pressure increases to 138kPa during the transient and a 4% 

transient fuel correction factor is applied to maintain the stoichiometric AFR target (Lambda 1).

Example 3:  Vehicle is driving at 100km/h and engine is at 6750rpm.  The accelerator pedal position is 15% and the manifold pressure 

is 74kPa.  The accelerator pedal is pressed to 35%.  The manifold pressure increases to 111kPa during the transient and a 2.2% 

transient fuel correction factor is applied to maintain the 0.92 lambda (13.5 AFR) target.

Yes

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 5

Cold start and 

warm-up 

enrichment

Engine coolant 

temperature, 

engine cycles since start, 

manifold absolute 

pressure, barometric 

pressure and 

engine speed

Fuel injector on-time, 

target lambda (AFR)

40 CFR 1051.115(f)(3) Applies only to starting. 

This AECD is needed because at colder engine temperatures fuel 

vaporization is limited  and additional fuel is needed to maintain 

the target air/fuel ratio.  During a cold start and subsequent 

engine warm-up, the system will enrich the fuel charge to 

provide engine combustion stability and prevent stalling.  Once 

the engine combustion is stable based on the sensed 

parameters, the system will enter normal fuel control.

The enrichment maps are based on engine coolant temperature 

at engine start, current engine coolant temperature,  the number 

of engine cycles that have been completed, engine speed, and 

manifold absolute pressure.  As the engine warms up and more 

injection cycles have been delivered, the enrichment multiplier 

bleeds off and returns to stoichiometric AFR target.

Entry:  Cold start and warm-up enrichment is enabled each time the key is turned on and the engine is started.

Exit:  Normal engine operation resumes when the engine coolant temperature reaches 73C and more than more than 620-1000 

engine cycles have occurred since engine start, depending on initial coolant temperature as target AFR reaches stoichiometric.  

Colder starting temperatures take more cycles to reach stoichiometric AFR.

Example:  At -20C the vehicle is started up and driven away.  The cold start AECD enrichment decays away rapidly as the engine 

warms,  such that 15 seconds after engine start-up (274 engine cycles) the total enrichment is 75%, and 30 seconds after engine start-

up (620 engine cycles) the total enrichment is 35%.  Sixty seconds after engine start-up (1,381 engine cycles) the enrichment is 17%.  

The control system switches into closed loop  87 seconds after the engine start. 
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AECD Group
AECD Number 

and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Normal Engine Operation 

where AFR is Rich or Lean 

of Stoich

AECD 6

High RPM and high 

load base map 

enrichment

Throttle position, 

manifold pressure, and 

engine speed, 

barometeric pressure, 

intake air manifold 

temperature

Fuel injector on-time, 

target lambda (AFR)

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve 

seats, and exhaust system components.  At high engine speeds 

and high load conditions, the system enriches the engine from 

stoichiometric operation.  The enrichment is necessary to keep 

the exhaust gas temperatures from becoming too high and 

damaging the engine, vehicle, or emissions control equipment. 

Entry:  High RPM and high load enrichment is enabled when engine speed and manifold pressure cause exhaust gas temperature to 

exceed 850C to 950C (depending on specific vehicle conditions) to maintain safe engine and/or emissions control equipment 

operation.  This EGT condition generally occurs when the engine speed exceeds 7500 rpm and/or engine relative load of 90 %.  This 

region is anywhere the base lambda target table is not equal to 1.

Exit:  Normal engine operation resumes when engine speed is below 7500 rpm and engine relative load of 90% and base lambda 

target table is equal to 1 where exhaust gas temperatures are safe for engine, exhaust, and emissions control equipment.

Example:  Vehicle is driving at 108km/h and the engine speed is 6500 rpm.  Throttle position is 32% and realtive load is 97% .  The 

base map enrichment under these conditions has a target lambda of 0.92 in order to maintain exhaust gas temperatures of 940 deg C 

and prevent damage to the engine, vehicle, or emissions control equipment.

Yes

Normal Engine Operation 

where Spark is Retarded 

from Base

AECD 7

Transient spark 

retard

Manifold pressure, engine 

coolant temperature, air 

temperature, barometric 

pressure, and engine 

speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent combustion knock during rapid 

relative load transients and allow the knock detection (AECD 9) 

function to adjust to engine mechanical noise level at the new 

operating condition.  During transient load events, ignition 

timing is retarded to prevent potentially damaging combustion 

knock.  Transient spark retard is temporary while the transient 

conditions are present (generally about 1s).  When the transient 

conditions are no longer present, the engine returns to base 

spark map operation.

Entry:  This AECD is activated based on change in throttle position to prevent combustion knock during rapidly changing relative load 

and in-cylinder conditions.  Transient spark retard is activated when the following conditions are true.

1) The engine has been started and is running

2) Coolant temperature is greater than 50 deg C

3) Fuel cut is not active

4) Cycle-to-cycle difference in relative load (function of manifold air temperature, driven by throttle change) is greater than a 

calibrated threshold based on engine speed and initial relative load.  Below 74% relative load, the required change in load to 

activate transient spark retard is 100% per cycle and above 74% relative load, the required change in relative load is 3-4% per cycle.  

When the conditions for transient spark retard are active, ignition timing is retarded by 2.25 degrees.

Exit: Normal engine operation resumes 22 to 45 cycles after relative load is stabilized depending on engine speed with the delay 

being longer at higher engine speed. After this time, ignition timing will return to base value at a rate of 0.8 degrees per crankshaft 

revolution.

Example:  The engine is operating at 5500 rpm and 28% throttle position, corresponding to a relative load of 70%.  The throttle 

position is quickly increased to 100%, corresponding to a relative load of 207%.  The change in relative load per cycle exceeds 4% per 

cycle, so transient spark retard is activated.  Base ignition timing is 28.5 degrees before top dead center (BTDC).  The transient spark 

retard function reduces ignition timing to 26.25 deg BTDC (28.5deg - 2.25deg = 26.25deg) during the transient event.  

Yes

Engine Protection

AECD 8

High altitude 

turbocharger 

speed limiting

Barometric pressure, 

boost pressure, engine 

speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent turbocharger damage due to 

turbine wheel over-speed during low barometric pressure 

operation.  Turbocharger shaft speed increases as altitude 

increases and barometric pressure drops when absolute boost 

pressure is held constant.  At some altitude, the turbocharger 

will be operating at its design limit speed, and boost pressure 

must be reduced above this altitude to control turbocharger shaft 

speed, preventing turbocharger damage.

Entry: Turbocharger speed limiting is activated when barometric pressure indicates that turbocharger will overspeed beyond the 

design limit of 180,000 rpm if boost pressure is not limited.  On this vehicle, the waste gate-controlled boost pressure limitation 

begins at 93.5 kPa barometric pressure, which corresponds to an altitude of 2200 ft.

Exit: Normal engine operation resumes when the barometric pressure returns to a value above 93.5 kPa.

Example:  The engine is operating at 7750 rpm, 100% throttle at 86 kPa barometric pressure.  Boost pressure is limited to 197 kPa 

absolute via wastegate control to limit turbocharger speed to 176,000 rpm.  The AFR and ignition timing continue to operate on the 

base maps for the resulting manifold absolute pressure and engine speed.
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AECD Group
AECD Number 

and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Engine Protection

AECD 9

Spark retard during 

active knock 

control

(Knock Control)

Knock sensor signal, 

manifold pressure, 

manifold temperature, 

barometric pressure, 

engine coolant 

temperature, and engine 

speed

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents.

This AECD is required to protect the engine from potentially 

damaging combustion knock. 

When knock is detected, the spark timing is retarded 0.75 to 1.5 

deg per detected knock event on each cylinder until knock is no 

longer detected up to a maximum of 9 degrees of retard.  Once 

knock is no longer detected, the spark slowly ramps back to the 

base spark map.

Entry: Spark Retard for Knock Control is activated when all of the following conditions are met:

1) The engine is started and running

2) Coolant temperature is greater than 50 deg C

3) Relative load is greater than 100% or Transient Spark Retard (AECD 7) is active

4) Knock is detected by the knock sensor

Exit: Spark Retard for Knock Control  is deactivated when any of the following condtions are met

1) Coolant Temperature falls below 48 deg C

2) Relative load falls below 100%

3) Transient spark (AECD 7) deactivates while relative load is below 100% 

4) Spark retard for detected knock has decayed back to 0 degrees of retard without detecting additional knock events.  Spark is 

advanced back to base timing at a rate of 0.75 deg every 1.0 to 1.2 seconds that knock is not deteced depending on engine RPM.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,200 rpm,  relative load of 

190% and the intake manifold temperature is 55C.  On Cylinder # 1, four (4) knock events are detected over a period of 0.1 seconds, 

resulting in a knock retard of 6 deg on that cylinder.  Once the knock events are no longer deteced, spark advances 0.75 deg every 1.2 

seconds until knock is detected again.

No

Engine Protection

AECD 10

Boost pressure 

reduction during 

active knock 

control

Knock sensor signal, boost 

pressure, and engine 

speed

Boost pressure via 

wastegate control

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents.

This AECD is required to protect the engine from potentially 

damaging combustion knock as well as protect engine and 

emissions control components from damage due to excessively 

high exhaust gas temperatures.  Knock control works by retarding 

spark, and retarding spark excessively at full power results in 

extremely high exhaust gas temperatures. Reducing boost in 

situations with large amounts of knock retard will simultaneously 

reduce the tendency to knock as well as help control exhaust 

temperatures.

Entry: Boost is ramped downward via wastegate control when knock control (AECD 9) is actively reducing spark advance by an 

average of 6.75 degrees or more between the two cylinders.  Boost is reduced until it reaches a minimum value or average knock 

retard is less than 6.75 degrees.

Exit: Boost pressure is ramped back to the standard level over time when knock control (AECD 9) is active and the average knock 

retard value between the cylinders is less than 2.25 deg.  Normal engine operation resumes when the boost pressure has been 

ramped completely back to the normal target.

Example:  The engine is running on 87 octane fuel at peak power conditions with an engine speed of 8,000 rpm and manifold 

pressure of 208 kPa, and the intake manifold temperature is 55C (normal operating temp at 91F ambient).  Knock is detected on both 

cylinders, and averages more than 6.75 deg of knock retard for 2.2 seconds.  Boost is reduced by 17 kPa over this time period.  

Ignition timing will be retarded from the base map in this condition via AECD 9 and fueling will be enriched from base maps to limit 

EGT via AECD 17.

No

Engine Protection

AECD 11

Intake Manifold 

Air Temperature 

Based Ignition 

Timing Retard

Engine Speed, Intake 

Manifold Pressure, Intake 

Manifold Air Temperature, 

Coolant Temperature, 

barometric pressure

Ignition Timing

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent damaging combustion knock by 

retarding ignition timing when engine temperatures indicate 

spark retard is required to prevent knock.  An engine's tendency 

to have combustion knock increases as coolant temperature and 

intake manifold air temperature increase. Combustion knock also 

generally occurs at higher engine load.  

Entry: This AECD is activated above 60C intake manifold air temperature and when engine relative load is greater than 110% at 

speeds below 4000 rpm ramping to relative load greater than 30%at 7000 rpm.  

Exit: This AECD is deactivated below 60C intake manifold temperature and whenengine relative load is less than 110% at speeds 

below 4000 rpm ramping to relative load less than 30%at 7000 rpm.  

Example:  The engine is operated at relative load of 190% and 8000 rpm.  At 70C intake manifold temperature and 95C coolant 

temperature, the system will retard spark by 5 degrees.
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Sensor Table 

49 State Models In addition, all emissions-related sensors and their failure modes are listed below 

AECD Group
AECD Number 

and Title

Sensed 

Parameters

Controlled 

Parameters
Justification and Description Entry/Exit Criteria

Functions During 

Emissions Test ?

Engine Protection

AECD 13

Coolant overheat 

protection - engine 

airflow limiting

Engine coolant 

temperature, manifold 

pressure, intake manifold 

air temperature, 

barometeric pressure 

Throttle position, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to protect the engine from potentially 

damaging coolant temperatures.  A three stage approach is used 

as described in the example.

Entry:  This AECD is activated when the engine coolant temperature exceeds a threshold for safe operation of 111C or 108C 

depending on model.  

Exit:  Normal engine operation resumes when the engine coolant temperature drops below 111C or 108C depending on model.

Example: The engine is being operated and coolant temperature increases above the threshold for safe operation of 111C.  The ETC 

system will enter Stage 1 overheat and limit the throttle position to limit vehicle performance to 20-25 MPH maximum and 

therefore the cooling system demand.  If the coolant temperature continues to increase, Stage 2 power reduction will apply 

additional throttle limiting to limit vehicle performance to 3-10 MPH maximum to further reduce the cooling system demand.   If the 

coolant temperature continues to increase engine shutdown will occur at 119C.  AFR and ignition timing continue to operate on the 

base maps for the resulting manifold absolute pressure and engine speed. 

No

Engine Protection

AECD 14

Engine Speed 

Limiting

Engine speed

Throttle position, 

ignition timing, and 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to protect the engine from potentially 

damaging engine speeds.

Entry: This AECD is activated when the engine speed exceeds 8800 RPM.

Exit: normal engine operation resumes when the engine speed drops below the threshold of 8800 RPM.

Example:  The engine is being operated and engine speed increases above the threshold for safe operation of 8800 RPM.  The 

electronic throttle control system enters engine speed limiting and reduces the throttle position and retards spark to maintain 

engine speed at the 8800 rpm limit.  If engine speed exceeds 9100 RPM injection cut will also be used to reduce engine speed below 

8800 rpm.  AFR continues to operate on the base maps for the resulting relative load and engine speed.

No

Vehicle 

Protection/Operator 

Safety

AECD 15

Vehicle Speed 

Limiting
Vehicle speed

Throttle Position, 

ignition timing, 

injection event

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is required to prevent the vehicle from being operated 

at unsafe speeds.

Entry: This AECD is activated when the  measured vehicle speed is within 12 km/h of the maximum vehicle speed.

Exit: Normal engine operation resumes when the measured vehicle speed is no longer within 12 km/h of the maximum vehicle 

speed.

Example: The vehicle is in high gear where it is limited to 121 km/h.  At 109 km/h, an engine controller is enabled that limits throttle 

position and ignition timing to maintain vehicle speed at or below 121 km/h.  AFR continues to operate on the base maps for the 

resulting relative load and engine speed, where ignition timing may be retarded to reduce torque.

No

Engine Protection

AECD 17

Exhaust Gas 

Temperature 

Based Component 

Protection 

Enrichment

Engine Speed, Intake 

Manifold Pressure, Intake 

Manifold Air Temperature, 

barometric pressure,  

Coolant Temperature, 

Knock Sensor Signal

Fuel injector on-time

40 CFR 1051.115(f)(2) Necessary to prevent vehicle damage or 

accidents. 

This AECD is necessary to avoid damage to pistons, valves, valve 

seats, turbocharger, and exhaust system components.  At 

sustained high engine speeds and high load conditions, the 

system enriches the engine from the base lambda target map.  

This AECD also provides additional enrichment in the case where 

EGT is elevated due to Knock Retard (AECD 9) or high intake 

manifold temperatues (AECD 11) at high speed and load.  This 

AECD provides minimum required enrichment to reliably 

maintain EGT at or below 950 deg C across a wide range of 

ambient conditions and fuel quality.  The enrichment is 

necessary to keep the exhaust gas temperatures from becoming 

too high and damaging the engine, vehicle, or emissions control 

equipment. 

Entry: This AECD is activated when the modeled exhaust gas temperature at the inlet of the turbocharger reaches 925 deg C.

Exit: Normal engine operation resumes when the modeled exhaust gas temperature at the inlet of the turbocharger returns to 

below 885 deg C.

Example: The engine is operating at 6000 rpm with a manifold pressure of 110 kPa and lambda target of 1 in closed loop fuel control 

on 91 octane fuel.  The EGT is 900 deg C at this condition.  The throttle is then stepped to 100%  Fueling is enriched through the base 

map as the engine speed and load increase.  Modeled EGT reaches 925 deg C in 1.2s with lambda target of 0.82 (Base Map setting).  

The component protection lambda target ramps in and takes over as the lambda target after 2.3s.  At 4.0s the lambda target 

stabilizes at 0.76 with no knock detected.  Peak measured EGT is limited to 937 deg C in event used for this example.

In the event that knock is detected, additional enrichment is required to maintain EGTs below 950 deg C.  At 6.75 deg of knock retard 

(average of both cylinders, AECD 9) the component protection lambda target reaches its limit of 0.68 and boost pressure is reduced 

to control knock and EGT (AECD 10).
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MY20 Polaris ORV Sensor Table

Table 2 - Sensor Failure Response

Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Engine Coolant 

Temperature (ECT)

System defaults to 

modeled temperature
Coolant Temperature

MIL is set.  Engine operation is transparent to user if temperature 

model is accurate.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If ECT sensor fails while the engine is running, the ECT scales to a 

default temperature calculated from the last valid temperature and 

engine air flow rate, as indicated in the example at right.

If the ECT sensor fails while the engine is off, intake air temperature is 

used as a starting point and then the ECT scales to a default 

temperature based on engine air flow rate.  There is no change in 

emissions control parameters during an ECT fault.

Throttle Position 

Sensor 1 & 2  (TPS 1 & 2)

De-power throttle, limit 

engine speed with 

ignition timing and/or 

injection cut

Throttle Blade Position

MIL is set; limp-home active (see Fault Example column at right).  

Electronic throttle cannot determine throttle blade position.  

Engine output is limited to allow for operator controllable limp-

home operation by ignition timing and/or injection cut.  Closed 

loop fuel control is disabled and ignition timing is retarded for 

operator safety.

If the TPS sensor fails, An electronic throttle control (ETC) limp home 

mode is activated for operator safety.  The system uses fuel and/or 

spark cut to force engine speed to a 1650rpm idle and allows the 

vehicle to drive at slow speeds with accelerator pedal input so that the 

vehicle can be limped home. The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition.

Single APP sensor 

failure – limit output for 

limp-home.

MIL is set; limp-home active (see Fault Example column at right).  

System does not have a redundancy check for driver requested 

accelerator pedal position.  Driver requested throttle is limited to 

allow for controllable limp-home operation.  Closed loop fuel 

control remains active, no elements of the emissions control 

system are disabled.

If a single Accelerator Pedal Position (APP) sensor failure occurs, An 

ETC limp home mode is activated for operator safety.  The system 

limits the accelerator pedal position output to 25%, and the turbo boost 

control is disabled.  There are no changes to emissions control 

parameters.

Dual APP sensor failure - 

force elevated idle for 

limp-home with ignition 

timing and/or injection cut

MIL is set; limp-home active (see example at right). System does 

not have a method to determine driver requested accelerator 

pedal position.  Engine output is limited to elevated idle to allow 

for controllable limp-home operation by spark retard and/or fuel 

cut.   Closed loop fuel control is disabled and ignition timing is 

retarded for operator safety.

If both APP sensors fail, An ETC limp home mode is activated for 

operator safety.  The system forces engine speed to 1650rpm using 

ignition timing and/or injection cut.  The effectiveness of the emissions 

control systems may be reduced during the temporary limp home 

condition that is necessary for operator safety.

Accelerator Pedal Position 

Sensor 1 & 2 (APP 1 & 2)

Accelerator Pedal 

Position

Polaris Engine Family KPOLX.924PFC

SAE J1930 Codes: SFI, TWC, WR-H02S, CAC, & TC 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR XP EPS 

TURBO S. RZR XP 4 EPS TURBO S

Polaris Industries Inc. requests confidential treatment of the information 

contained herein, pursuant to 5 U.S.C. §552(b)(4), 18 U.S.C. §1905, 

and the US EPA regulations in Part 2 of Title 40 of the Code of 

Federal Regulations.  The entire content of this document is 

confidential trade secret information pursuant to § 91011 of the 

California Code of Regulations.  Contact: General Counsel, Polaris 

Industries Inc., 2100 Hwy 55 Medina MN 55340.  Phone: 763/542-

0500.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Barometric Absolute Pressure

System defaults to 

alternate measured 

barometric pressure, 

boost / wastegate control 

is disabled

Barometric Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the barometric pressure sensor fails while the engine is running, the 

last valid barometric pressure is held for the remainder of the ignition 

cycle.

If the barometric pressure sensor fails while the ignition is off, the 

system uses the pressure from the MAP sensor when ignition is turned 

on and holds that value for the remainder of the ignition cycle.

Boost Absolute Pressure Boost control is disabled Boost Pressure

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost pressure sensor fails, boost control is disabled and engine 

performance will be limited.  The system substitutes the current 

barometric pressure for the upstream intake pressure (boost pressure) 

in the airflow calculation.

Boost Temperature Boost control is disabled Boost Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active, 

no elements of the emissions control system are disabled.

If the boost temperature sensor fails while the engine is running, boost 

control is disabled and engine performance will be limited.  The system 

adds a modeled upstream air temperature (boost temperature) 

modifier to the current intake air temperature for a modeled upstream 

air temperature in the airflow calculation.

Intake Manifold Air Temp 

Sensor (IAT)

Systems defaults to 

modeled temperature, 

boost control is disabled

Intake Air 

Temperature

MIL is set.  Engine output is reduced to protect engine and 

emissions control system from damage.  User will feel engine 

performance is limited.  Closed loop fuel control remains active 

and ignition timing is retarded for engine protection.

If the IAT sensors fails, the system filters from the last valid value to a 

default value.

Intake Manifold Absolute 

Pressure Sensor (MAP)

System defaults to 

throttle position for load 

determination, boost 

control is disabled

Manifold Pressure

MIL is set.  System runs speed-throttle mode and engine output 

is reduced to protect engine and emissions control system from 

damage.  User will feel engine performance is limited.  Closed 

loop fuel control remains active, no elements of the emissions 

control system are disabled.

If the MAP sensor fails, the system immediately switches from the MAP 

based airflow model to the engine speed/throttle position based airflow 

model (alpha-n).  The alpha-n model is part of the base engine 

mapping and is used in other functions during normal operation.  Boost 

control will be disabled for engine protection.

The MAP sensor is also used for barometric pressure updates so the 

barometric pressure will be a default value during a MAP sensor fault if 

no valid barometric pressure was recorded prior to the MAP sensor 

fault.
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Sensor Failure Mode Sensed Parameter Control System Reaction Fault Model Function (If Applicable)

Knock Sensor
Retard ignition timing.  

Boost control is disabled.
Vibration

MIL is set.  Ignition retarded and boost control is disabled to 

ensure combustion knock is avoided in all operating conditions.  

User will feel engine performance is limited.  Closed loop fuel 

control remains active and ignition timing is retarded for engine 

protection.

If the knock sensor signal is below a threshold of background noise 

and the engine speed is above a specified value, the knock sensor 

fault will be set.  Boost control is disabled during a knock fault.

Crankshaft Engine will not run
Engine speed and 

position

MIL is set.  Without crankshaft position, the engine will not start or 

run.
Not applicable, engine will not start or run

Crankshaft Sensor Engine misfire detection
Crankshaft speed 

variation

MIL is set.  Mis-firing cylinder injector is disabled for the 

remainder of the key cycle.  Provides catalyst over-temperature 

protection

When fault mode is active, mis-fire detection is disabled in the cylinder 

that remains in operation.

Heated exhaust gas oxygen 

sensor (HO2S)

Sensor signal failure 

forces open loop fuel 

control.

Heater circuit failure 

forces unheated sensor 

operation.

Oxygen in Exhaust 

Gas

MIL is set.  Failure on signal line forces system into open loop 

fuel control.  Closed loop fuel control is disabled because it 

cannot function with an inoperable HO2S sensor.

MIL is set.  Failure on heater circuit allows sensor to operate but 

may take longer after a start to enter closed loop fuel control.  

If the oxygen sensor signal line has a fault, the system exits closed loop 

fuel control and defaults to an open-loop map of AFR based on engine 

speed and load.  

If the heater circuit has a fault, closed loop fuel control is allowed but it 

may take longer after a start to enter closed loop fuel control.

Vehicle Speed Sensor

System defaults to 

engine speed limit to 

maintain safe vehicle 

speeds

Vehicle speed

System defaults to engine speed limit to maintain safe vehicle 

speed operation.  Closed loop fuel control remains active, no 

elements of the emissions control system are disabled.

If vehicle speed sensor fails, the system uses engine speed based 

limiting to limit overall vehicle speed.  The engine speed to vehicle 

speed relationship is a calibrated table with gear position and vehicle 

speed as input and engine speed as the output.
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Motor Vehicle Exclusion Demonstration 

The engine in this vehicle is a nonroad engine as defined by CAA §216(2)(10), and the vehicle itself is a 

nonroad vehicle as defined by CAA §216(2)(11).  The vehicles are clearly not intended for operation on 

highways as evidenced by the numerous off-road design features and lacking on-road design features 

described below. 

 

Vehicle Classification and Motor Vehicle Exclusion Demonstration 

RZR XP TURBO EPS, RZR XP 4 TURBO EPS, RZR XP TURBO Dynamix Edition, RZR XP 4 

TRUBO Dynamix Edition, RZR XP EPS TURBO S, RZR XP 4 EPS TURBO S 

Model Year 2020 EPA Family LPOLX.924PFC 

VEHICLE 

IMAGE 
MODEL NAME 

US EPA MOTOR  

VEHICLE STATUS 

US EPA  NONROAD 

VEHICLE CLASSIFICATION 

 

RZR XP  

TURBO EPS 

Not a Motor Vehicle 

Excluded  by 40 CFR 

85.1703(a)(2) 

Lacking On-Road Features 

All-Terrain Vehicle  

40 CFR 1051.801 

ATV Paragraph (2) 

Not a UTV per 

1051.801criteria 

 

RZR XP 4 

TURBO EPS 

Not a Motor Vehicle 

Excluded  by 40 CFR 

85.1703(a)(2) 

Lacking On-Road Features 

All-Terrain Vehicle  

40 CFR 1051.801 

ATV Paragraph (2) 

Not a UTV per 

1051.801criteria 

 

RZR XP EPS 

TURBO S 

Not a Motor Vehicle 

Excluded  by 40 CFR 

85.1703(a)(2) 

Lacking On-Road Features 

All-Terrain Vehicle  

40 CFR 1051.801 

ATV Paragraph (2) 

Not a UTV per 

1051.801criteria 

 

RZR XP 4 EPS 

TURBO S 

Not a Motor Vehicle 

Excluded  by 40 CFR 

85.1703(a)(2) 

Lacking On-Road Features 

All-Terrain Vehicle  

40 CFR 1051.801 

ATV Paragraph (2) 

Not a UTV per 

1051.801criteria 

 

 

Vehicles Are Off-Road Vehicles 

The subject vehicles are designed with numerous features that make them suitable for off-road use and 

that distinguish them from on-road motor vehicles.  These include an open, long travel off-road 

suspension system; all-terrain lugged tires; either a fully lockable rear differential or no differential; a 

rubber belt continuously variable transmission; a non-unitized, tubular chassis frame with a bolt-on 

rollover protection system; lightweight plastic body panels; an off-road occupant retention system; an off-

road vehicle spark arrestor; and permanent off-road labels.   

The subject vehicles covered by this application are in the scope of the American National Standard for 

recreational off-highway vehicles (ROVs), ANSI/ROHVA 1-2016 for features other than emissions.  

Owner’s manual information, vehicle labeling, Polaris dealer agreements, and manufacturer certificate of 

origin documents are all consistent with the vehicle’s off-road use. The vehicles are marketed exclusively 

for off-road use.  Recreational off-road marketing examples are provided below. 
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Vehicles Are Not EPA Motor Vehicles 

The subject vehicles are excluded from the EPA’s motor vehicle definition per 40 CFR 85.1703(a)(2) 

because they are clearly not intended for operation on highways and they lack features customarily 

associated with safe and practical street or highway use, including but not limited to safety features 

required by federal law.  Specifically, the vehicles lack equipment required to meet numerous Federal 

Motor Vehicle Safety Standards (FMVSS) that would apply if these were on-road vehicles. This 

demonstrates that the vehicles are clearly not intended for operation on highways.  The vehicles fall under 

the jurisdiction of the consumer product safety commission (CPSC) and have safety features needed for 

safe off-road use as described in the ANSI ROHVA 1 – 2016 standard.    

Key examples of the lacking FMVSS-compliant components and systems that would be present on a 

vehicle that is intended for operation on highways include: 

• No turn signals, back-up lights, side marker lamps, or provisions for mounting of a license plate 

and lamp as would be required per FMVSS 108. 

• No on-road tires as would be required per FMVSS 109, 119, and 135. 

• No air bags (passive restraint systems) as would be required per FMVSS 208. 

• No head restraints as would be required per FMVSS 202. 

• No tire pressure monitor system as would be required per FMVSS 138. 

• No rear bumpers as would be required per crash protection standards in 49 CFR Part 581. 

• Seat belts do not meet specifications as would be required per FMVSS 209.  The seat belts, seat 

belt latch, and belt retraction system are designed for off-road use and meet the requirements of 

ANSI/ROHVA 1 – 2016. 

• Off-road nets and/or doors included in the occupant retention system do not provide FMVSS-

compliant side impact protection as would be required per FMVSS 214.     

• Rearview mirrors offered as accessories do not meet specifications as would be required per 

FMVSS111.  Accessory clamp-on mirrors that fit the ROPs tubing are available for trail riding 

purposes, but they are not tested to the FMVSS requirements. 

• No on-road certification label as would be required per 49 CFR 567.4 

 

Warning Label: No On-Road Operation 

The RZR XP TURBO and RZR XP 4 TURBO models have a warning label on the dash that states “Do 

not allow operation on public roads (unless designed for off-highway vehicle access) - collisions with cars 

and trucks can occur.” This label is located in full view of the vehicle drivers seating position. 
 

Warning Label                    Warning Label 

Location (2) 
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Vehicles Are EPA All-Terrain Vehicles 

The subject vehicles are classified under the EPA’s non-road emission regulations as all-terrain vehicles 

(ATV) because they meet paragraph (2), but not paragraph (3), of the ATV definition in 40 CFR 

1051.801.  Paragraph (2) is met because the vehicles are land-based vehicles that have three or more 

wheels and one or more seats, are designed for operation over rough terrain, are intended primarily for 

transportation, and have a maximum vehicle speed higher than 25 miles per hour.  Paragraph (3) is not 

met because the vehicles do not meet the off-road utility vehicle definition in 40 CFR 1051.801.  

 

Vehicles Are Not EPA Off-Road Utility Vehicles 

The subject vehicles are not off-road utility vehicles under the EPA regulations because they meet the 

primarily intended for recreation criteria defined in CISD-08-04 and the definitions in 40 CFR 1051.801.  

They are marketed for recreational use, have a rear payload capacity less than or equal to 1000 lbs., and 

have the following five features that are common to all the models (i.e., each model meets at least 5 of the 

7 intended primarily for recreational purposes criteria):  

• front and rear suspension travel greater than 18 cm (7.1 inches),   

• no mechanical power take-off (PTO) and no permanently installed hydraulic system for operating 

utility-oriented accessory devices.   

• engine with in-use operating speeds above 4,000 rpm 

• maximum vehicle speed greater than 35 mph 

Gross Vehicle Weight Rating is less than or equal to 3,750 pounds 

 

Vehicles Are Not Sold by Polaris for On-Road Use 

The subject recreational off-highway vehicles are sold in the United States and other countries around the 

world as off-road vehicles, not as on-road vehicles.  The vehicles are clearly not intended for operation on 

highways.  

On-road use of ROVs and use on pavement are warned-against behaviors considered by Polaris to be 

vehicle misuse.  Polaris, through the Recreational Off-Highway Vehicle Association (ROHVA) and 

otherwise, supports model U.S. state legislation that prohibits use of ROVs as on-road vehicles.   The 

ROHVA model provides: “An ROV shall not be driven or operated on any public street, road, or highway 

of this state unless such street, road, or highway is part of a designated trail system permitting such 

operation or except for purposes of crossing[.]”     

In Europe the subject recreational off-highway vehicles are regulated for safety by the machinery 

directive and will be regulated for emissions beginning in calendar year 2018 by the non-road mobile 

machinery regulation (NRMM).  Substantially modified variants of some Polaris off-road vehicle models 

are sold in Europe by Polaris under the quadricycle (L7e) and/or agricultural tractor (T1, T2, & T3) 

categories, which are permitted to be used on certain trails and roads.  The overwhelming majority of 

trails within the EU are defined as public roads, thereby requiring L7e or T category type approval even 
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to be used on trails.  These EU homologated variants are separate models not available for sale in the US.  

Side by side quadricycles are power restricted to 15 kW (20 HP) and the tractors are speed limited to no 

more than 60 km/hr. (37.5 mph) unless an antilock brake system is on the vehicle.     
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CSI.5 EDV 1 – DF Durability Accumulation Log 

CSI.5 EDV1 
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CSI.5 EDV2 Cert Log 
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Permeation Test Data (Fuel Tank) 

LPOLPP202BX2 
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Permeation Test Data (Fuel Line) 

SGS Test Report 
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Fuel Line Markings  

(“CAUTION – FUEL – FLAMMABLE – NOT REPAIRABLE LoPerm 4540A Ω MM/DD/YY 

COOPER STANDARD”) 
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Emissions Related Parts 
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EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I
RZR XP TURBO EPS (EVAP)

RZR XP EPS TURBO S (EVAP)

RZR XP 4 TURBO EPS (EVAP)

RZR XP 4 EPS TURBO S (EVAP)

Part Number Part Number Part Manufacturer Name

Electronic Control Units

CDI NA NA

ECU / ECM / PCM (Base ECU) 4015694 4015694 Bosch

ECU / ECM / PCM (Calibration) 4018314, 4018351 4018316, 4018353 Bosch

ECU / ECM / PCM 4018313, 4018350 4018315, 4018352 Robert Bosch Corp.

IAC (Idle Air Control) NA NA

Aftertreatment Devices

Catalyst(s) 1262710 1262710

Secondary Air NA NA

Fuel Metering Components

Carburetor NA NA NA

Fuel Injector(s) 2521914 2521914 Magneti Marelli

Fuel Pump 2521963 2521963 Walbro

Fuel Rail 2522004 2522004 Mikuni American Corp.

Fuel Pressure Regulator Integral to Fuel Pump Integral to Fuel Pump Walbro

Throttle Body 1204455 1204455 Robert Bosch Corp.

Throttle Body Adaptor 1205320 1205320 SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery 5415437, 5416620 5415437, 5416620 Avon Automotive

Hose 1 NA NA

Hose 2 NA NA

Breather Box NA NA

Breather Valve NA NA

Liquid / Vapor Separator NA NA

Chg - Air Compression Comp

Pressure Relief Valves 3022784 3022784 Cascade Engineering

Turbocharger 3023297 3023297 Rotomaster

Charged Air Cooler 1240930 1240930 Modine
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Sensors 

Cam Phase NA NA NA

Crank Position(s) 2411719 2411719 Robert Bosch Corp.

EGT Sensor NA NA NA

Knock Sensor 2410369 2410369 Robert Bosch Corp.

Oxygen Sensor(s) 2413317 2413317 Delphi

T-Map 2413095 2413095 Robert Bosch Corp.

Water Temp Sensor(s) 4010644 4010644 Robert Bosch Corp.

Intake Air Sensor(s) 2413095 2413095 Robert Bosch Corp.

Throttle Position Sensor(s) 1204455 1204455 Robert Bosch Corp.

Vehicle Speed Sensor(s)

Pedal Position Sensor(s) 4014042 4014042 Williams Controls

Electronic Throttle Control Sensor(s) 1204455 1204455 Robert Bosch Corp.

Air Induction System

Intake Air Box 5450315 5450315 Plastech Corp.

Adaptor NA NA

Filter 7082211 7082211 Donaldson company

Air Cleaner NA NA

Exhaust

Head Pipe 1263230 1263230 Katcon

Resonator / Silencer 1263164 1263164 Katcon

Ignition System

Ignition Coil(s) 4010425 4010425 Robert Bosch Corp.

Stator / Alternator 4015340, 4017285 4015340, 4017285 Taigene Electric Machiner

Spark Plug(s) 3023173 3023173 Prenco Progress & engine

Spark Plug Wire(s) 4017694, 4017695 4017694, 4017695 Prenco Progress & engine

Fuel System

Fuel Cap 2521942 2521942 Kelch

Fuel Lines 2521993 2521993 Cooper- Standard

Fuel Tanks 5439834 5439834 Walbro

Vent Line 2521716 2521716 Contitech

EVAP

Carbon Canister 2521893 2521893 Sentec E&E Co

Purge Valves 2521964 2521964  Bosch

Mixing Chamber N/A N/A

Lines

ASM-LINE,TANK TO CANISTER 2522032 2522032  Cooper Standard

ASM-LINE,VENT TO CANISTER 2521716 2521716  Cooper Standard

ASM-LINE,CANISTER TO PURGE 2521965 2521965  Cooper Standard

HOSE,PURGE TO CHAMBER 2521966 2521966  Cooper Standard

FUEL LINE-90 CENTIMETERS 8450040-90 8450040-90  Contitech

BRKT-MNT CANISTER,BLK 5263210-329 5263210-329 BTD Mfg

BRKT-MNT CANISTER,BLK 5453458-070 5453458-070  Plastiexports

BRKT-MNT PURGE VALVE,ECOAT 5266158-329 5266158-329  Clow Stamping

BRKT-MOUNT RACK 5267307-329 5267307-329  MEC

CLIP-TRIPLE 7082246 7082246  Araymond

ASM-THROTTLE BODY,DUAL-EVAP NA NA

HARNESS 2414527, 2415039 2414552, 2415041  Leoni

FILTER-CANISTER VENT 2521750 2521750  GVS Filtration

Fuel Tank w/pump 2521962 2521962  Walbro

CAP-GAS TANK 2521942 2521942  Kelch

Fuel Line Assembly 2521993 2521993  Cooper Standard

Electronic Controls (ECU) 4014125 4014125  Bosch

ASM-FUEL PUMP,CONTROL,MODULE 2521997 2521997  Continental

Purge Valves 2521964 2521964  Bosch

ASM-MANIFOLD,VBAND,EVAP 3023522 3023522 Asimco
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EMISSIONS-RELATED PARTS PER 40 CFR 1068 APPENDIX I
RZR XP TURBO S Velocity, 

RZR XP TURBO S Velocity (EVAP)

RZR XP 4 TURBO S Velocity

RZR XP 4 TURBO S Velocity (EVAP)

Electronic Control Units Part Number Part Number Part Manufacturer Name

ECU / ECM / PCM (Base ECU)
4015694 - EVAP 

4014125 - Non EVAP

4015694 - EVAP 

4014125 - Non EVAP
Bosch

ECU / ECM / PCM (Calibration)
4017192 - TURBO S

4018351 - TURBO S EVAP

4017653 - 4 TURBO S

4018353 - 4 TURBO S EVAP
Bosch

ECU / ECM / PCM
4017191 - TURBO S

4018350 - TURBO S EVAP

4017652 - 4 TURBO S

4018352 - 4 TURBO S EVAP
Robert Bosch Corp.

Aftertreatment Devices

Catalyst(s) 1262710 1262710 BASF

Fuel Metering Components

Fuel Injector(s)
Non Evap - 2521718

Evap - 2521914

Non Evap - 2521718

Evap - 2521914
Magneti Marelli

Fuel Pump
Non Evap - 2522058

Evap - 2521963

Non Evap - 2522058

Evap - 2521963
Walbro

Fuel Rail
Non Evap - 2521494

Evap - 2522004

Non Evap - 2521494

Evap - 2522004
Mikuni American Corp.

Fuel Pressure Regulator Integral to Fuel Pump Integral to Fuel Pump Walbro

Throttle Body 1204455 1204455 Robert Bosch Corp.

Throttle Body Adaptor 1205320 1205320 SOUCY

Gas & Vapor Controls

Crankcase Vapor Recovery 5416620 5416620 Avon Automotive

Chg - Air Compression Comp

Pressure Relief Valves 3022784 3022784 Cascade Engineering

Turbocharger 3023297 3023297 Rotomaster

Charged Air Cooler 1240930 1240930 Modine

Sensors 

Crank Position(s) 2411719 2411719 Robert Bosch Corp.

Knock Sensor 2410369 2410369 Robert Bosch Corp.

Oxygen Sensor(s)
Non Evap - 4016021

Evap - 2413317

Non Evap - 4016021

Evap - 2413317
Delphi

T-Map 2413095 2413095 Robert Bosch Corp.

Water Temp Sensor(s) 4010644 4010644 Robert Bosch Corp.

Intake Air Sensor(s) 2413095 2413095 Robert Bosch Corp.

Throttle Position Sensor(s) 1204455 1204455 Robert Bosch Corp.

Vehicle Speed Sensor(s) 4013908 4013908 Honeywell

Pedal Position Sensor(s) 4014042 4014042 Williams Controls

Electronic Throttle Control Sensor(s) 1204455 1204455 Robert Bosch Corp.
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Air Induction System

Intake Air Box 5450315 5450315 Plastech Corp.

Filter 7082211 7082211 Donaldson company

Exhaust

Head Pipe
Non Evap - 1263231

Evap  - 1263230 

Non Evap - 1263231

Evap - 1263230
Katcon

Resonator / Silencer 1263164 1263164 Katcon

Ignition System

Ignition Coil(s) 4010425 4010425 Robert Bosch Corp.

Stator / Alternator

Non Evap - 4015340

Evap - 4015340
Non Evap - 4017285

Evap - 4017285
Taigene Electric Machiner

Spark Plug(s) 3023173 3023173 Prenco Progress & engine

Spark Plug Wire(s) 4017694, 4017695 4017694, 4017695 Prenco Progress & engine

Fuel System

Fuel Cap 2521942 2521942 Kelch

Fuel Lines
Non Evap - 2521488, 2521489

Evap - 2521993

Non Evap - 2521488, 2521489

Evap - 2521993
Cooper- Standard

Fuel Tanks 5439834 5439834 Walbro

Vent Line

Non Evap - 2521749

Evap - 2521716

Non Evap - 2521749

Evap - 2521716 Contitech

EVAP

Carbon Canister 2521893 2521893 Sentec E&E Co

Purge Valves 2521964 2521964  Bosch

Lines

ASM-LINE,TANK TO CANISTER 2522032 2522032  Cooper Standard

ASM-LINE,VENT TO CANISTER 2521716 2521716  Cooper Standard

ASM-LINE,CANISTER TO PURGE 2521965 2521965  Cooper Standard

HOSE,PURGE TO CHAMBER 2521966 2521966  Cooper Standard

FUEL LINE-90 CENTIMETERS 8450040-90 8450040-90  Contitech

BRKT-MNT CANISTER,BLK 5263210-329 5263210-329 BTD Mfg

BRKT-MNT CANISTER,BLK 5453458-070 5453458-070  Plastiexports

BRKT-MNT PURGE VALVE,ECOAT 5266158-329 5266158-329  Clow Stamping

BRKT-MOUNT RACK 5267307-329 5267307-329  MEC

CLIP-TRIPLE 7082246 7082246  Araymond

HARNESS
Evap - 2414527

Non Evap - 2414525

Non Evap - 2414871

Evap - 2414872  Leoni

FILTER-CANISTER VENT 2521750 2521750  GVS Filtration

Fuel Tank w/pump
Evap - 2521962

Non Evap - 2522063

Non Evap - 2522063

Evap - 2521962  Walbro

CAP-GAS TANK 2521942 2521942  Kelch

Fuel Line Assembly 2521993 2521993  Cooper Standard

Electronic Controls (ECU) 4014125 4014125  Bosch

ASM-FUEL PUMP,CONTROL,MODULE 2521997 2521997  Continental

Purge Valves 2521964 2521964  Bosch

ASM-MANIFOLD,VBAND,EVAP 3023522 3023522 Asimco
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Periodic Maintenance Chart 
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Emissions Limited Warranty 
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Crankcase Ventilation Diagram 
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Engine Family Naming Convention 

 
 

 

 

 

 

 

1 2 - 4 5 6 - 9

 
10

Product Line

11

Fuel System

12

Control System

 Primary*  C = Carburetor Primary*
 P = Primary  D = Diesel O = Open Loop

 Secondary E = Electric C = Closed Loop

 A = ATV  F = Fuel Injected N = None

  E = Electric  N = None Secondary

 O = OSPS 1

 R = RGR 2

 Z = RZR 3

Off-Highway 

Motorcycles / All-

Terrain Vehicles / Utility 

Vehicles

XX.X, X.XX or .XXX

POL = Polaris 

Industries Inc.

PSX = Polaris 

Sales Inc.

0000 = Pure Electric 

Powered, Zero 

Emissions Recreational 

Off-Road Vehicle

1 For dual or variable displacement families, enter the maximum displacement. If the displacement is given in liters, the decimal point counts as a digit. 

In all cases, the displacement will be read in liters if a decimal point is included. If there is no decimal point, it will be read in cubic inches or cubic 

centimeters, except for Marine CI which will be read in liters.

 *If you do not use primary then all of that engine size 

uses the secondary (no switching between primary and 

secondary in a family)

H=2017

J=2018

K=2019

L=2020

Certificate 

holder's 

code:

X=ATV / Off-Road 

Utility / Off Road 

Sport / Sandcar

 POLARIS ENGINE FAMILY NAMING CONVENTION

CHARACTER POSITION

10 - 12

Model Year 

Code

Manufacturer 

Code

Industry Sector 

Code

Engine Displacement 

in Liters 
1

Manufacturer-assigned Coding

(determined by each manufacturer)
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Evaporative Family Naming Convention 

 

 
 

 

 

 

 

 

 

1 2-4 5 6 7 8 & 9 10 11 & 12

Model 

Year
Mfgr's Code Family Type Material Type Control Strategy Least Weight % Production Method Sequence Characters

Certificate holder's 

code:
X1 = ATV, first family

X2 = ATV, second family

*differences in 11-12 due to 

FEL levels indicated by 

testing

POLARIS PERMEATION - EVAPORATIVE FAMILY NAMING CONVENTION (per CISD 0703)

CHARACTER POSITION

H=2017

J=2018

K=2019

L=2020

P=EPA permeation 

family
P=Plastic

1 = Mono-Layer with 

Permeation Barrier 

2=Continuous Multi-Layer 

with Permeation Barrier

01 = 1.5 wt% B=Blow-molded

POL = Polaris Industries 

Inc.
02 = 2.5 wt% T=Thermo-formed
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Vehicle Model Naming Convention 

 

Confidential Document - DO NOT distribute

Model Year 2020 
This spreadsheet is for internal ORV use ONLY

VEHICLE MODEL NUMBER CONVENTION - ORV, NON-LSV EV,  OSPS, Military & EU (Polaris Industries, Polaris Sales, Hammerhead and EGI - certified)        

Only used for 

 1st  2nd   3rd 6th Digit  9th (Optional - may be replaced by S-number)  10th (Optional - may be replaced by S-number) 11th

ORV 2 0

A = ATV A = Non EPS A = 49 state (49s) In-Mold E = Quad 

D = Commercial D = Hunter/ Premium Features B = 50 state (50s) 1          Green T = Tractor 

H = OSPS E = EPS C = EU Homologated* (Tractor B) 2          White  

G = General F = Farm/Ranch EPS D = Australia / New Zealand 3          Orange or Pink

M = Military G= Farm/Ranch Non EPS E = EU Homologated* (Tractor A, or Quad) 4          Gray or Black  

R = Ranger  H = Heavy Duty or High Output F = EU non-homologated (including Zug) 5          Blue

Z = RZR MA_ = Ranger Mid Size K =  Display (& Ride Command) G = EV ORV 6          Lime or Yellow  

Other Polaris M4_ = Ranger Crew Midsize L = Live Valve H = Latin America - Brazil (E28) 7          Red or Pink

F = Goupil M = Mudder EPS I = Do not use this letter 8          Black  

J = Timbersled TA_ = Ranger Hercules N = Mudder Non-EPS J = Israel  

L = Small Vehicles P = ABS K = Kit Dipped Patterns

N = Indian T6_ = Ranger Hercules Crew 6 Pass S = Tractor/ Zug EPS L = Latin America 9          Polaris Pursuit Camo

P = Power Equip. T = Tractor/ Zug Non EPS M = National Security Exemption

S = Snowmobile U = Bundle (Upfit Model) N = NON EPA Certified (and MD Compliant) Painted

T = Slingshot W = Bundle (Northstar+Ride Command) O = Do not use this letter A          Sagebrush Green

Z = Winch & Bumper EPS Q = Do not use this letter B          Reserved for Dark  Green

X = Export Only C          White Lightning

GA_ = General B = ABS Y = No Sale Bundle CA D          Pearl White / White Lighting

G4_ = General 4 D = Deluxe Z = No Sale E          Orange Madness / Orange Burst / Spectra Orange

E = EPS F          Orange Rust / Nuclear Sunset Orange / NSO II

GX_ = General XP H = Hunter G          Ghost Gray

GM_ = General XP 4 P = Premium H          Pearl Silver

J = F&O Option 1 J          Gray Metallic / Graphite / Black Crystal

K = F&O Option 2 K          Black Pearl / Cruiser Black

S = Tractor/ Zug EPS L          Stealth Black

M         Titanium Metallic

BA_ = Commercial Standard A = Ariens  1 = 1000cc  K =000cc N          Velocity Blue / Radar Blue / Sky Blue

BB_ = Commercial Crew B = Bobcat  2 = 2000cc  L = 100cc P          Steely Blue / Navy Blue

P = Polaris  3 = 3000cc  M = 200cc R          Havasu Red / Indy Red

S = Tractor/ Zug EPS  4 = 4000cc  N = 300cc S          Sunset Red

 5 = 5000cc  P = 400cc T          Lime Squeeze

 6 = 6000cc  R = 500cc U          Custom Color Program for EMEA

A = Non EPS  7 = 7000cc  S = 600cc V          Maroon

B = F&O Option 1  8 = 8000cc  T = 700cc W         Burgundy Metallic

C = F&O Option 2  9 = 9000cc  U = 800cc X          Nara Bronze / Sands Metallic

D = F&O Option 3  V = 900cc Y          Matte Copperhead / Matte Gold

E = EPS Z          Military Tan

K =  Display (& Ride Command)

L = Live Valve

M = Mudder EPS BTO Model

R = High Clearance (Crawler) Indicated by no Digit 10

S = Tractor / Zug EPS Example:
T = Tractor/ Zug Non EPS Model #              - BTO "S" #'s

PA_ = RZR PRO (TURBO 72") X = Cross Country R20XXX99A_-123457

P4 _ = RZR PRO 4 (TURBO 72")

RA_ = Rouge

R4_= Rouge 4

ATV Product
SA_ =  2x4 A = Non EPS

B = Quad Non EPS

SB_ = Sportsman Value C = Quad EPS

D = Hunter/ Premium Features  Letters not allowed for positions 4 to 10: I O Q

SE_ = Sportsman EAGLE E = EPS  Digit 4, Must be Alpha per 49 CFR 565.15(b)

SD_ = Sportsman EAGLE Touring F = Farm/Ranch EPS

SU_ = Sportsman EAGLE UTE G = Protection non-EPS

H = Heavy Duty or High Output

SW_= Sportsman X2 J = Protect EPS

K = Protect EPS non-EBS

S6_ = Sportsman 6x6 L = Winch and Bumper non-EPS

M = Mudder EPS

SX_ = Sportsman XP N = Mudder Non-EPS

SY_ = Sportsman XP TOURING P = ABS

S = Tractor/ Zug EPS

SL_ = Sportsman XP 55” T = Tractor/ Zug Non EPS

SG_ = Scrambler 55" Y = EPS Non EBS

Z = Winch & Bumper EPS

SV_ = Scrambler

SH_ = Sportsman Hawk

SJ_ = Sportsman Hawk Touring

Hammerhead Vehicles 
HA_ = ACE (Arrow) B = Base EFI

HB_ = Outlaw C = Base Carburated

HT_ = Torpedo E = LE EFI  

HM_ = Mudhead F = LE Carburated

HG_ = GTS P = Platinum EFI

HH_ = GTS 150 R = Platinum Carburated

HR_ = R-150

HZ_ = Mini Zeus

Aeon Vehicles
YAP = Phoenix P = Phoenix

YAK = Outlaw 50, 70 & 110 K = Outlaw

YAF = SPORTSMAN 110 F = Sportsman

YAV = RZR V = RZR

M = Military Series Iteration Military Product Military

M A C DA_ = Dagor If Digit 1 is "M", then

Code: Digit 2 & 3  MY15 MBADAED2MA MIL-1.3 DAGOR, EPS A = Non EPS A = LTATV Configuration Tan

A = 0 E = EPS B = LTATV Configuration Green

B = 1 A A RA_ = Traxx (Rampage)   E = Base Model Tan

C = 2 MAARAE99XE MIL-1.1 Rampage, BASE   F = Base Model Green

D = 3  N = NELO Configuration

E = 4 A D SZ_= Sportsman MV   
F = 5  MY16 MAASZE85ZA MIL-1.4, 850 SPMN MV, BASE  
G = 6

MAASZE85ME MIL-1.4, 850 SPMN MV,ROLL STK  
H = 7 MAASZE85XE MIL-1.4, 850 SPMN MV,EXPORT  

I = 8

J = 9 A A VT_= RZR XP RZR Gas

K = 10 MY16 MAAVTE90XA MIL-1.1,RZR,2XPMV,900PS,EXPORT

L = 11   MAAVTE90MA MIL-1.1,RZR,2XPMV,900PS,RLSTK

M = 12 MAAVTE90MN MIL-1.1,RZR,2XPMV,900PS60,RLSTK  

N = 13 MAAVTE90ZA MIL-1.1,RZR,2XPMV,900PS,BASE  
O = 14 MAAVTE90ZN MIL-1.1,RZR,2XPMV,900PS60,BASE  

P = 15

Q = 16 A A VX_= RZR XP 4

R = 17 MY16 MAAVXE90XA MIL-1.1,RZR,4XPMV,900PS,EXPORT

S = 18   MAAVXE90MA MIL-1.1,RZR,4XPMV,900PS,ROLLSTK

T = 19 MAAVXE90MN MIL-1.1,RZR,4XPMV,900PS60,RLSTK

U = 20 MAAVXE90ZA MIL-1.1,RZR,4XPMV,900PS,BASE

V = 21 MAAVXE90ZN MIL-1.1,RZR,4XPMV,900PS60,BASE

W = 22    

X = 23 B A VD_=RXR XP (Next) RZR DIESEL

Y = 24  MY17 MBAVDED1ZA MIL-2.1,RZR,2XPMV,1000TD,BASE

Z = 25 MBAVDED1MA MIL-2.1,RZR,2XPMV,1000TD,RLSTK

MBAVDED1XA MIL-2.1,RZR,2XPMV,1000TD,EXPORT

B B VD_=RXR XP (Next)  

MY18 MBBVDED1ZN MIL-2.2,RZR,2XPMV,TD, NELO,BASE

  MBBVDED1MN MIL-2.2,RZR,2XPMV, TD, NELO,UPFIT

   MBBVDED1ZA MIL-2.2,RZR,2XPMV,1000TD,BASE

 MBBVDED1MA MIL-2.2,RZR,2XPMV,1000TD,RLSTK

 MBBVDED1XA MIL-2.2,RZR,2XPMV,1000TD,EXPORT

B A VF_=RXR XP 4 (Next)  

 MY17 MBAVFED1ZA MIL-2.1,RZR,4XPMV,1000TD,BASE

  MBAVFED1MA MIL-2.1,RZR,4XPMV,1000TD,RLSTK

  MBAVFED1XA MIL-2.1,RZR,4XPMV,1000TD,EXPORT

B B VF_=RXR XP 4 (Next)  

 MY18 MBBVFED1ZA MIL-2.2,RZR,4XPMV,1000TD,BASE

MBBVFEH1ZE MIL-A1.1, RZR, 4XPMV, TD H, BASE

MBBVFED1MA MIL-2.2,RZR,4XPMV,1000TD,RLSTK

MBBVFEH1ME MIL-A1.1, RZR, 4XPMV, TD H, UPFIT

MBBVFED1XA MIL-2.2,RZR,4XPMV,1000TD,EXPORT

P:\Engineering Ops\Product Compliance\01. ORV\Labels, Models, & VINs\Model Convention

Polaris Confidential Business Information  

Color Variant or Upfit EGI Homologated
Make, Type, & Chassis Engine cc

4th, & 5th Combined (Digit 4, Must be Alpha per 49 CFR 565.15(b)) 
 7th & 8th

CC_ = Ranger Classic 09 = 90cc

11 = 112cc

RANGER Product Spark Ignited

CA_ = Ranger Classic 6x6 05 = 50cc

DIGITS ONE THROUGH NINE DETERMINE DIGITAL WRENCH CALIBRATION

 Product Decade  Year
Digits four through eight are transferred to Vehicle Identification Number (VIN)

Region / Agency

* = Use RANGER 6th digit above if D,E and F&O not applicable

CB_=  Ranger Value (Classic) 07 = 70cc

50 = 500cc 

5A = Reduced Power 

570cc 

CD_ = Ranger Classic Crew 14 = 136cc

15 = 150cc

17 = 169cc

20 = 200cc

CH _ = RZR 50 Classic

D5 = 1005cc (Kubota)

D6 = 1105cc (Kubota)

D9 = 904cc Diesel

 

L4 = 48 Volt

 

D4 = 899cc (Kubota)

E4 = 48 Volt

E8 = 88 Volt

L-Ion

Electric

 *EU Homologated B includes T1b category (>40 km/h) under Regulation 167/2014

 *EU Homologated A includes T1a category (<40 km/h) under Regulation 167/2014

Hybrid

H1 = 1000cc D + 100V E

RR_ = Ranger Zeus 

21 = 208cc 

RZR Product (See separate tab for F&O packages decoder)

A5_ = RZR 50 APEX

AS_ = RZR S  APEX

OSPS

RP_ = Ranger Zeus Crew 5 Pass 57 = 570cc

RS_ = Ranger Zeus Crew 76 = 760cc

9A = Reduced Power 

925cc(Turbo)

95 = 952cc

99 = 999cc

85 = 850ccGENERAL Product (See separate tab for F&O packages decoder)

Above 1000cc

A4_ = RZR S4 APEX

NA_ = RZR XP (Next/Champ)

N4_ = RZR XP 4 (Next/Champ)

 

S1_ = RZR Solo

5C = 450cc Red Sticker

53 = 570cc Red Sticker

Compression Ignited

D1 = 1028cc

D2 = 2200cc

87 = 875cc

92 = 925cc(Turbo)
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Emissions Fee Payment Receip 
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Evaporative Application for Certification 

System Model A1B 

EVAP Family LPOLU0040APC 
 

Certification and Compliance Division 

Attn: John LaCroix 

Office of Transportation and Air Quality 

U.S. Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Michigan  48105 

Mr. Alan Leung 

California Air Resources Board 

Emissions Compliance Automotive Regulations 

and Science Division 

9480 Telstar Avenue Ste # 4 

El Monte, CA   91731 

Polaris Industries Inc. requests confidential treatment of the information contained herein, pursuant to 5 

U.S.C. §552(b)(4), 18 U.S.C. §1905, the EPA regulations in Part 2 of Title 40 of the Code of Federal 

Regulations, and the CARB regulations in 13 CCR 91000-91022. 

 

Polaris requests certification for the model year 2020 EVAP System Model A1B in the Evaporative 

Family LPOLU0040APC. The current list of vehicles covered by this evaporative emissions family are 

shown below, with the new vehicle models being added with this submission shown in red font. 

 

Exhaust Engine Family Prior 50-State Models w/ Evap Models Being Added in This Submission 

LPOLX.924PFC None (new evap family) RZR XP TURBO EPS 

RZR XP 4 TURBO EPS 

RZR XP EPS TURBO S 

RZR XP 4 EPS TURBO S 

RZR XP EPS TURBO S Velocity 

RZR XP 4 EPS TURBO S Velocity 

 

Please call me at (651) 408-6301 if you have any questions regarding this application. 

 

 

 

 

Sincerely, 
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13 CCR 2419.4 (b) (4) 

(A) (I) General Statement 

The 50 state models in this engine family are fitted with an evaporative emissions control system that 

includes a carbon canister to collect gasoline vapor from the fuel tank, an ECM-controlled purge valve 

that controls flow through the canister fresh air intake during the purge cycle, and check valve. 

All test OHRV’s were tested using the appropriate test procedure (TP933) and conform to the provisions 

of 13 CCR, Article 3.  ATDS conducted the durability, pre-conditioning and tip test requirements of TP-

933.  Polaris conducted the evaporative emissions SHED testing and exhaust emissions testing at the 

Polaris Vehicle Emissions Laboratory in Wyoming, MN. The applicable Evaporative Test Data generated 

by Polaris is provided in Table 1. The (4) Durability Testing and (5) Evaporative System Pre-

Conditioning data from ATDS is provided as Table 2.   

 

13 CCR 2419.4 (b) (4) 

(A) Evaporative Emission Control System description 

• Air filter in canister atmospheric vent 

• External air filter in fresh air line 

• 746cc Sentec carbon canister, divided single chamber (520cc carbon in first chamber 

section, 226cc carbon in second chamber section), Mead Westvaco 1100 carbon 

• Check valves on purge lines at intake manifold connection 

 

13 CCR 2419.4 (b) (4) 

 (A) Fuel System 

• 9.5-gallon multilayer fuel tank with welded on Roll Over Valve 

• Multilayer low permeation fuel and vapor lines 

• Single ETC throttle-body with port EFI 

 
 

13 CCR 2419.4 (b) (4) 

(A) Engine Description 

LPOLX.924PFC vehicle models - 924cc 4 stroke engine, SFI, TWC, WR-HO2S, EVAP, CAC, TC 
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13 CCR 2419.4 (b) (4) 

(A) AECD’s 

See exhaust emissions application, page 29 

 

13 CCR 2419.4 (b) (4) 

(A) Drivetrain Description 

  
 

13 CCR 2419.4 (b) (4) 

(A) (C)Types of Vehicles 

See exhaust emissions application, page 5. 

 

13 CCR 2419.4 (b) (4) 

(D) EVAP Test Equipment 

 The equipment used to certify to the TP-933 standards comply with all applicable standards and will be 

calibrated to those standards as required. This includes a Webber EMI VV/VT SHED and a HORIBA 

MEXA-1170SHED HFID HC analyzer.  

 

13 CCR 2419.4 (b) (4) 

(E)Service Accumulation 

The service accumulation used for evaporative emissions follows the requirements of TP933. 

 

13 CCR 2419.4 (b) (4) 

(F) Maintenance 

No maintenance is required for any components of the Evaporative system. 
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13 CCR 2419.4 (b) (4) 

(B), (G) Emissions Control Label 

The VECI label(s) for the exhaust emission families served by EVAP family LPOLU0040APC are 

included in the corresponding exhaust emissions application. 

The separate EVAP label below for evaporative emissions family LPOLU0040APC was designed 

specifically to meet the requirements of 13 CCR 2419.4 (b) (4). 

 
The emissions control labels used on Polaris emissions-certified engines have been designed for the 

expected off-road environment and will remain durable and legible during the useful life. These labels 

conform to the durability requirements in Z535.4-2007.  

13 CCR 2419.4 (b) (4) 

(G) Emission Label Locations 

See Exhaust Emissions Application – Emission Label Locations page 7 

 

13 CCR 2418(a)(1)(B)  

ATV Fuel Filler Neck Compatibility Standard 

Not applicable.  This evaporative emission family does not include any vehicles classified by the 

California Air Resources Board as all-terrain vehicles with new fuel tanks. 
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13 CCR 2419.4 (b) (4) 

(I) Exhaust Emissions Data with EVAP System Installed & Running  – Table 1 
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13 CCR 2419.4 (b) (4) 

(I) EVAP Test Data – Table 2 

Canister durability data from MY2018 engine family JPOLX.999PF2, evap family: JPOLU0040APC as approved by CARB on 7/31/18. 

Applicable sections from each test report have been highlighted in the table of contents for each report.. 
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ATDS Report 2527 
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ATDS Report 2680 
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13 CCR 2418(a)(1)(A) 

Demonstration of Compliance with Diurnal Standards 

Polaris Test Report 53426 
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Hot Soak 

Polaris Test Report 53426 
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Polaris Test Report 53426 - Vehicle Log 
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13 CCR 2419.4 (b) (4) 

EVAP Test Data – Fuel Specification 
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13 CCR 2419.1 (c) 

High Priced Warranty Parts 

RZR XP TURBO, XP 4 TURBO, RZR XP TURBO S & RZR XP 4 TURBO S  models 
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13 CCR 2419.4 (b) (4) 

(H)Evaporative Emission Warranty 

See exhaust emissions application 

 

13 CCR 2419.4 (b) (4) 

Evaporative Family & System Naming Convention 

The KPOLU0040APC EVAP system model name is A1B.  The evaporative emission family naming 

convention and the Evap system model name convention are shown below. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 2 - 4 5 6 - 9

Vapor Storage Device Fuel Tank Design Purge Strategy

P = Plastic C = Controlled

N = None N = None

E = Electric 

Vehicle no Vapor 

Storage

  

A = ATV / ORV   

 POLARIS INDUSTRIES INC
CHARACTER POSITION*

10 -12

Model 

Year

Mfgr's 

Code
Family Type 

Canister 

working 

capacity in 

grams

Manufacturer-assigned characters used to 

create a unique family name

H=2017

J=2018

J=2018

L=2020

 POL = 

Polaris 

Industries 

Inc.

U = Reserved 

for California 

ARB per e-mail 

from Steve 

Hada on 2-10-

2016

_ _ _ _ g of 

carbon

C = Carbon 

Canister
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EVAP System MODEL Name Convention 
Polaris Industries & Polaris Sales Inc 

CHARACTER POSITION 

 1 2 3 

Vehicle 
Canister  
Indicator 

Variant 

A = SxS 
B = Future 
C = ATV/ACE 
D = Youth 

1 = Sentec 746cc 
2 = Delphi 1200cc 
3 = Sentec 175cc 
4 = TBD Aeon Sourced 
5 = TBD Hammerhead  
6 = TBD Aeon <50cc 
Engine 
7 = Future 
E = Electric 

A = Primary 
B = TURBO 
C = Future 

A 1 A 

A 2 A 

C 3 A 

D 4 A 

D 5 A 

D 6 A 

A E A 
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Verify Data  

 
 

 

Manufacturer Engine Family

Model Year 2020 Evaporative Family

Manufacturer Size (Check One) Large X Small ______

Advanced Fuel System Credits Yes X No

Compliance Option (Check One)
72-Hr.

Diurnal
X

24-Hr.

Diurnal ______

Certify by Design

Using Mfr.'s Data ______

Certify by Design

Reference CARB ______

Durability Basis (Check One) UL Vehicle X DF

Engine Family Evaporative Family KPOLU0040APC EDV Model Year 2019

Fuel System Carburetor ______ TBI ______

MFI ______ SFI X DFI ______ Other ______

Canister Volume (cc) 746 W/C (grams) 44.8 N/A ______

Purge Valve Yes X No ______

Pressure Vent Valve Yes ______ No X

Engine Family Evaporative Family KPOLU0040APC DDV Model Year 2019

Fuel System Carburetor ______ TBI ______

MFI ______ SFI X DFI ______ Other ______

Canister Volume (cc) 746 W/C (grams) 44.8

Purge Valve Yes X No ______

Pressure Vent Valve Yes ______ No X

CERT (TOG/day) 0.46

STD (TOG/day) 1

EFEL 0.6

DF n.a.

Pass Fuel Leakage Tip Test? Yes X No ______

CERT (TOG/day) N.A.

STD (TOG/day) N.A.

EFEL N.A.

DF N.A.

Vented Emissions Compliance.6.4.2.5. a) NVL ≥ Vltotal? Yes ______ No ______

(Select One)   6.4.2.5. b) Use 2 psig PVV? Yes ______ No ______

6.4.2.5. c) No PVV release? Yes ______ No ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

Fuel Tank

Perm.

Fuel 

Hose

Perm.

CARB Component EO Number ______ ______

CERT ______ ______

STD ______ ______

Pass Fuel Leakage Tip Test? Yes ______ No ______

LPOLU0040APC

Evaporative Family Description       (A1B System)

Polaris Industries Inc. LPOLX.924PFC

ABBREVIATIONS:  CARB=California Air Resources Board; EO=Executive Order; TOG=total organic gases; CERT=certification level; STD=certification standard; 

EFEL=evaporative family emission limit; DF=deterioration factor; UL=useful life; EDV=emission data vehicle; DDV=durability data vehicle; TBI=throttle body fuel injection; 

MFI=multiport fuel injection; SFI=sequential multiport fuel injection; DFI=direct gasoline fuel injection; psig=pounds per square inch - gauge; W/C=canister gasoline working 

capacity; NVL=normalized vapor load.

Emission Data Vehicle (EDV)

KPOLX.924PFC

Durability Data Vehicle (DDV) 

KPOLX.924PFC

72-Hour Diurnal Test

24-Hour Diurnal Test

SVM Certify By Design
Canister Working 

Capacity per Fuel 

Tank Volume

______

______


